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Foreword 


It takes more than equipment to make an effective amateur 
radio station. It takes know-how. How do you set up the 
gear for comfortable and efficient operation? What sorts of 
simple modifications will tailor the equipment to individual 
operating preferences? How do hams solve the interference 
problems that sometimes crop up? Every month in QST, 
League members share their ideas on these and other 
questions through the popular column, Hints and Kinks. 
This volume of Hints and Kinks for the Radio Amateur, the 
11th in a series that began in 1933, contains hundreds of 
the best ideas from QST, along with many never before 
published. 

Got an idea that might be helpful to others? Send it in to 
the Hints and Kinks Editor at ARRL Headquarters. Maybe 
you'll help write the next volume! 


David Sumner, K1ZZ 
General Manager 
Newington, CT 
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Throughout this book distances 
and dimensions are usually ex- 
pressed in English units — the mile, 
the foot, and the inch. Conversions to 
metric units may be made by using 
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Chapter 1 


Shop Secrets 


MODIFIED DRILL PERMITS 
ONE-STEP DRILLING OPERATION 


To eliminate the necessity, when drilling 
medium diameter holes in hard materials, 
of first drilling with an undersized drill, 
deburring, and finally reaming the hole to 
required size, a single-margin rail drill can 
be modified as indicated in Fig. 1. The 
change will permit one-step drilling 
without chatter upon contact and 
premature wear. 

The modification consists of a groove 
across the bottom of each of the cutting 
faces of the drill flutes. The drill should 
have the same diameter as that of the 
desired hole. For a drill that has a 
diameter of 17/32 inch, the proper groove 
would have a depth of 1/32 inch and a 
radius of 0.030 inch; other size drills 
would require grooves of corresponding 
proportions. The area from the point of 
the drill to the groove, which is in essence 
a built-in center drill, functions to 


eliminate chatter. All drills with flutes of 


adequate size to contain a groove can be 
modified in this manner. — NASA Tech 
Brief 


[Editor’s Note: Permission to use the above informa- 
tion has been granted by NASA. Inquiries about ob- 
taining rights for commercial use of this invention may 
be made to NASA, Code GP, Washington, DC 
20546.] 


GROOVE 


Fig. 1 — Modified single-margin rail drill. Use 
of a drill like this avoids the necessity of first 
drilling an undersized cut in hard materials, 
deburring and finally reaming the hole to the 
required size. 


ANTIOXIDE LUBRICANT 


Copper and brass on those little plugs and 
sockets of various outboard equipment 
tend to oxidize in time. My digital readout 
on a TS-520S quit and restarted numerous 
times. A solution to this inconvenience 
was found as a result of an annual 
physical examination I had which in- 
cluded an EKG (electrocardiogram). I 
noted that the various terminals placed on 
my body were coated with a current- 
conducting lubricant. I obtained a dab of 
this substance for personal use on my 
transceiver and I am happy to report that 
both the TS-520S and I are in great shape. 
— C. C. Hyde, W3HFF 


MOUNTING SMALL METERS 
ON EQUIPMENT 


Surplus 1.5-inch panel meters may not in- 
clude any mounting hardware. Square- 
face meters usually require four hard-to- 
find no. 2 screws and nuts. The round- 
face meters of European origin usually 
take a threaded compression ring to 
mount. Either type can be readily and 
securely mounted on a panel using a 
clamp from a_ metal-can electrolytic 
capacitor. The capacitor clamp is almost a 
perfect fit. A longer clamp screw may be 
needed. Put a slight bend in all four of the 
tabs of the clamp. Push the clamp toward 
the panel and tighten the screw. The result 
is a secure mounting that can be made in 
seconds. — Victor A. Woodling, W9JNH 


SMALL DRILLS FOR PC BOARDS 


When it comes to using small drills such as 
a no. 60, I feel that a drill of this size has 
no place in any hand type power drill or a 
hand-twist brace. A drill press is the prop- 
er device to use. Drills of the size men- 
tioned above are often used in making cir- 


cuit boards. A small pin chuck will ac- 
commodate drills as small as a no. 60, and 
this device can be worked with one hand 
without the risk of tearing into the board 
or breaking the drill. A pin chuck will also 
serve as an adapter that can be mounted in 
a drill press chuck. — D. M. Scott, 
K2CSX 


REMOVING GREENLEE PUNCHES 


A simple method I have used for years to 
remove a Greenlee-type socket punch slug 
requires no tools other than the wrench 
normally used to remove the screw. I open 
the screw until an inch or so of the thread- 
ed portion is visible below the die. Then I 
grasp the whole assembly firmly by the die 
and rap the head of the screw smartly on a 
solid surface. The slug and punch will be 
pushed out of the die and may be removed 
easily. In more than 35 years of using this 
method, I have yet to damage threads ona 
screw. — Howard A. Bowman 
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Fig. 2 — This drawing, provided by Victor 
Woodling, W9JNH, shows how a clamp from 
an electrolytic capacitor can be used to hold a 
panel meter in place whenever the mounting 
hardware is lacking from the meter. 
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CLEANING CRINKLE FINISH 


For years, wrinkle or ‘‘crinkle’’ finish 
radio enclosures have been very difficult 
to keep dust-free and shiny clean. An an- 
tistatic water-soluble protectant cleaner 
sold as Armor-All will impart a clean look 
to this type of painted surface. It also 
gives a deep shine to plastic knobs and 
meter bezels. — Lawrence Leveson, 
W2KKT 


SURPLUS BNC CONNECTORS 


The really cheap (25-cent) BNC connec- 
tors in the surplus bins at hamfests all 
seem to be made for RG-59/U 1/4-in. 
cable. Trying to use these connectors with 
the smaller RG-58/U cable results in a 
sloppy, mechanically weak situation. The 
RG-58/U can be built up to 1/4-in. with 
two or three short pieces of heat-shrink 
tubing. This tubing is useful also with 
1/4-in. adapters and PL-259 connectors. 
— Col. Edson B. Snow, AUS. Ret., 
W2UN 


LOOSENING TUNING SLUGS 


Recently we had a couple of trainees in the 
two-way radio shop. I was showing one of 
them how to loosen a tuning slug that was 
so tight that the new tuning tool slipped 
and would not turn the slug. I explained 
that a pencil-type iron can be used to heat 
the slug, and in most cases this heat will 
allow you to turn the slug with an or- 
dinary piastic tuning tool. If this doesn’t 
work, try reheating, but not enough to 
damage the coil form. An Allen wrench, 
used with hex tuning slugs, often allows 
you to exert more pressure without break- 
ing the slug. Because it is difficult to ex- 
tract the broken slug without damage to 
the coil form, I try just about everything 
to prevent the cracking of the slug. The 
procedure is mainly for wax-treated coils. 
When adjustment is finished, add a little 
more wax with the help of heat from the 
pencil iron and the slug will remain in 
place. — Robert H. Kernen, W4MTD 


STORING INTEGRATED CIRCUITS 


The best way I have found to store in- 
tegrated circuits neatly is to press them 
into some type of soft Styrofoam® 
material and then place them in drawers 
or boxes. The problem is finding 
Styrofoam® ‘or like material of the 
desired density and thickness. An almost 
endless source of such very suitable 
material is supermarkets. Meat depart- 
ments at these stores generally have 
display trays that are used for packaging 
meat. These trays are nearly ideal for stor- 
ing ICs, which can be pressed into the tray 
material, as in Fig. 3. In our area, stores 
have white trays for holding red meat and 
yellow ones for holding chicken. 
Therefore, one can color-code ICs, using 
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Fig. 3 — Greg Saville, WB6BGD, of San Diego State University, presented a similar idea for stor- 
ing ICs in Styrofoam® trays to that furnished by Kenneth Evans. Greg also furnished the 
photograph. 


white for digital and yellow for linear 
devices. 

This material is easily cut with a knife 
or razor blade. It can be shaped to fit the 
bottom of a drawer or box. Several sheets 
filled with ICs can be placed in very 
shallow cigar boxes or plastic drawers of 
multidrawer chests. A rectangular piece of 
this material, placed under a keyer paddle 
will stop it from sliding across a desk top. 
— Kenneth H. Evans, WA2QWF 


ABOUT LACING CORD 
AND PHONO PLUGS 


Did you ever have your rig apart chasing 
trouble and then attempt to reassemble it 
neatly, only to discover that you lacked a 
bit of waxed cord to relace the bundles? 
Look in the medicine cabinet for some 
dental floss. Waxed floss is better, but 
either kind will serve the purpose. Very 
likely your package of dental floss will 
contain enough to finish the relacing. 
Tired of resoldering cables to those 
phono plugs that you have to pull out and 
plug back in every time you turn around? 
Then make a 3-inch loop of stranded 
hook-up wire. Strip 1/4 inch of insulation 


Fig. 4 — A 3-inch loop of wire makes a nice 
finger pull for phono plugs. 


from each end and solder this wire loop to 
each side of the phono plug. (See Fig. 4.) 
This makes an excellent finger pull for 
removing the plug from the socket, thus 
removing the strain from the cable. — 
Robert B. Van Devender, K5FI 


SUPPRESSING PARASITICS WITH 
FERRITE BEAD 


VHF parasitic oscillations in a low-level 
amplifier stage may often be eliminated by 
slipping a ferrite bead onto the ap- 
propriate transistor lead. A handy tool to 
find whether a bead will suppress the 
oscillation, and where it should be 
located, can be made from a pair of 
tweezers and a ferrite core. 

Break a small (1/8 to 1/4 in.) ferrite 
core in half. Rejoin the two pieces, then 
glue them to the jaws of the tweezers with 
two drops of epoxy cement. After the 
epoxy sets, spread the tweezer jaws far 
enough apart that the core can be clamped 
over the wire in question. A small scratch 
may be filed across one side of the ferrite 
core to facilitate a clean break. The two 
core halves need not be the same size. — 
Wayne Covington, WDOHEF 


REMOVING HARD-TO-REACH 
TUBES 


Because of the physical location of some 
tubes in radio equipment, removal can be 
difficult. Whenever I have removed a tube 
from such a position, I tie a piece of string 
or fish line in a loop and slip the loop 
under the tube and between the pins, with 
the remainder of the loop lying over the 
top of the tube shield. The next time the 


iy 


tube is to be removed, I simply grab the 
string and pull upward. — Arthur Blazier, 
WB9PPK 


PLASTIC TUBING 


Want small plastic tubing? Larry Briggs, 
W3MSN, has suggested salvaging the 
plastic tube from a Bic or similar pen. For 
larger tubing check a nearby hospital. 
Flexible surgical tubing is suitable for 
many uses in the shack and around the 
home. — Stu Leland, WIJEC 


SHAFT BEARINGS 


When in need of bearings for supporting 
1/4-in. shafts that extend through 
bulkheads and _ chassis, disassemble 
salvaged variable resistors. Most of these, 
especially older ones from TV sets, have 
bronze bushings that fit in a standard 
3/8-in. hole. These are also threaded and 
have a lock nut. — Wally Moen, 
WBOZIY. 


INEXPENSIVE COIL FORMS 


After spending many hours looking for an 
economical set of coil forms, I stumbled 
onto a novel idea for making plug-in coils 
to be used in my homemade dip oscillator. 
Would you believe that hair curlers are 
well suited for this purpose when mated 
with old eight-pin tube bases? The plastic 
curlers I used have an outside diameter of 
1-3/32 in., making them well suited for a 
snug fit inside the 1-1/8 in. ID bases. A lit- 
tle glue applied inside the base holds the 
curler firmly in place. 

Care should be exercised when remov- 
ing the glass and the inside elements of the 
tube. The plastic bases are rather brittle, 
especially if they are from older tubes. 
Some form of eye protection should be 
used during this process as a precaution 
against flying glass. 

I have found these coils are quite 
satisfactory. The next time you need a 
plug-in inductor, try this idea. — Dennis 
Pharr, WD5JWY 


PAINT MATCHING 


A simple answer to obtaining a match for 
a paint color is available in most hobby 
shops or artists’ supply houses. It is called 
an air brush. 

An air brush works exactly like the old 


fly sprayers. Liquid contained in a small 


jar rises through a tube extending into the 
jar when a stream of high-velocity air is 
passed over the top of the tube. The liquid 
paint mixes with the stream ‘as droplets 
and travels with it. This is a practical ap- 
plication of the Venturi effect. 

Because an air brush uses bulk liquid, 
any color of paint can be mixed for touch- 
up work or to paint a finished project to 


match other equipment in the shack. 
Model paints, lacquer or enamel work 
very well for most projects not requiring a 
wrinkle finish, and they come in 
reasonably sized quantities. Very little 
paint is required to cover quite a large area 
when spraying. 

The air brush I use cost about $25 with 
the needed accessories. This brush is of 
the external mix type. The spray head is 
interchangeable with ones having fine, 
medium or wide spray patterns. A 
desirable feature is the adjustable control 
of the volume of paint flow into the air 
stream. A medium head is a good choice 
— probably all you will ever need. 

One accessory that paid for itself in the 
first evening is a tire-valve adapter. It 
allows using the spare tire from the family 
bus as a compressed-air source. It doesn’t 
take more than one short-lived can of $4 
propellant (the giant economy size) to 
make the effort of occasionally pumping 
up the tire seem worthwhile. There is the 
added benefit of a bit of exercise, too. 

Get lots of thinner compatible with the 
paint you are using. A 50-50 mix of model 
paint and paint thinner is needed to allow 
proper spraying. You will also need it for 
cleaning the air brush. If the paint is too 
thick, it won’t spray properly, if at all. 
Too thin, and it won’t cover well without 
running. It only takes a little practice to 
tell when everything is right. 

If you have done a fair amount of spray 
painting with aerosol cans and think you 
get good results, wait until you see what 
you can do with an air brush in any color 
you want! — Doug Thompson, WOPZP 


RUBBER CIRCUIT BOARDS 


Many amateurs like to build an occasional 
project. The task is usually easier and 
neater if a printed circuit board is used. For 
some builders, making the circuit board is 
the most difficult part of the project, but 
that is not so with this method. Because 
you only need a hobby knife and rubber 
cement, the process is very inexpensive. No 
more than two dollars worth of materials, 
excluding etchant and board, will make a 
lot of circuit boards. 


Fig. 5 — Paper is removed from the noncopper 
areas with the help of a hobby knife. 


Begin by making a clear photocopy 
(better to make two in case of a mistake 
later) of the circuit-board foil pattern. 
Many local libraries and even some post 
offices have coin-operated photocopiers. 
Of course, only foil patterns that are of 
actual size will work with this method. 

Use rubber cement to secure the foil 
pattern copy to a piece of circuit-board 
material cut to the same size. Proper use 
of rubber cement is essential. Be sure to 
use thin cement. Brush on an even but 
heavy coat on the copper side of the 
board. Cover all of the board before the 
cement starts to dry. Apply a similar coat 
to the back of the foil pattern copy. Allow 
both parts to dry completely. The cement 
will feel a little tacky but not wet when 
dry. When both the copy and the board 
are dry, place the cemented side of the 
copy against the cemented side of the 
board. This part can be tricky because as 
soon as the cement sides touch they will 
stick fast and usually in the wrong place. 
This situation can be avoided by placing a 
piece of waxed paper between the 
photocopy and the board. When the copy 
is properly centered over the board, slide 
the waxed paper out and the copy will be 
glued in the right position. 

With a hobby knife, carefully cut and 
peel the paper away from the area on the 
circuit board that is to be etched. See Fig. 
5. Use one of the pencil-sized knives with 
a triangular-shaped blade. I find that a 
no. 1 X-Acto knife with a no. 11 blade 
works well. Such knives and blades are 
available at art and hobby stores. Always 
use a sharp blade and do not try to remove 
an area that is too large at any one time. 

After you peel the paper from the areas 
of the board to be etched, the exposed 
copper may still have a layer of rubber ce- 
ment. This must be removed in order for 
the etchant to work. You can easily rub 
the cement off with your fingers or by 
careful use of an eraser. Do not rub the 
paper off those portions of the board that 
are to remain as copper. When you are 
certain that all the areas on the board that 
you want to be noncopper are clear of 
paper and rubber cement, the board is 
ready to etch. 


Fig. 6 — The processed circuit board is shown 
at the lower right. A photocopy of the etching 
pattern appears at the upper left. 
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Etch the board in the normal manner. 
With the etchant I use, it always seems to 
take longer than the directions on the con- 
tainer indicate. By the time all the exposed 
copper is etched away, the ink in the 
photocopy is usually bleached out. When 
the etchant is-washed from the board, the 
paper will wash off, leaving your circuit 
safe behind a coat of rubber cement. 
After the rubber cement is rubbed away, 
the board is ready for drilling. Unfor- 
tunately, this method does not mark the 
board with the hole locations. A ‘‘ready 
to wire’ board can be seen in Fig. 6. Of 
course you cannot use this method for 
complicated boards. — C. David Hamby, 
KB3PK. 


ELECTRIC DRILL MODIFICATION 
The common ac electric drill can be con- 


verted easily into a reversible type. All ° 


that is required is to use a double-pole 
double-throw switch to reverse the com- 
mutator circuit in relation to the field 
winding. See Fig. 7. 

A 3/8-inch electric drill was modified 
by simply finding a convenient location 
for the switch and making the wiring 
changes. The drill functioned with equal 
power in a forward or reverse direction. 
— Glen Grewell, W8FP. 


EMERGENCY COIL FORM 


An emergency high-power coil can be 
wound effectively on a paint roller. The 
fuzz holds the turns in place and makes 
tapping easy, particularly if the coil is to 
be used in an antenna-matching network 
or as a loading coil. A screw placed 
through each end provides a rigid mount- 
ing and anchor point for the wire. The coil 
shown in Fig. 8 was made to operate on 80 
meters in order to meet an unexpected 
schedule. It was used to tune a random 
wire thrown over a tree limb. — William 
E. Fanckboner, W9INN 


ETCHLESS PRINTED-CIRCUIT 
BOARDS 


Most home-constructed electronic proj- 
ects now have ICs, transistors and R, L, 
and C components mounted on printed- 
circuit boards. The parts generally are in- 
expensive enough. Results are just short 
of being sensational. However, the task of 
making and etching the boards is a messy 
one that many of us could do without. An 
alternative is to grind away the unwanted 
copper with a high-speed hand tool. 

A Dremel Moto-Flex model 232 tool, a 
no. 189 cutter, a no. 60 drill and 1/8- and 
1/32-inch collets will do the job. The ac- 
companying photograph shows a TTL 
crystal marker made the etchless way 
where the board was prepared while I was 
relaxing on the patio in the afternoon 
summer sun — no hot plate, no sink and 
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FIELD 


ON/OFF WINDING 


Ooo 


AC LINE 


REVERSING 


Fig. 7 — Acommon ac operated electric driil 
can be made reversible by this simple switch- 
ing arrangement. 


Fig. 8 — An emergency antenna-matching net- 
work coil can be wound around a paint roller. 
This L network, using a roller for a coil form, 
allowed W9INN to meet an unexpected 
schedule. 


no spilled ferric chloride. The’ penciled 
template is also shown. 

To prepare a board in this manner, ob- 
tain the required circuit diagram and the 
parts. Make a full-scale penciled layout on 
10 xX 10 squares-to-inch graph paper. 
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Place the DIP pins on the intersections of 
the grid lines. The area of the to-be- 
removed copper is located on horizontal 
and vertical straight lines. Next, using a 
Vector 10 x 10 perfboard as a template, 
drill no. 60 holes for the DIP ICs on a 
blank board of appropriate size. Tape the 
penciled layout on the board. View the 
sunlight through the board for correct 
alignment of IC pins. Place carbon paper 
under the penciled layout and transfer the 
layout to the foil. All that remains, then, 
is to grind away the unwanted copper, 
drill remaining holes, insert the com- 
ponents, solder them in place and test. See 
Fig. 9. oi 

I do suggest that before grinding the un- 
wanted copper you take time to practice 
on scrap printed-circuit board material. I 
hold the tool as if it were a felt pen, mak- 
ing the cutting strokes from right to left. 
Then I reverse the board 180 degrees and 
restroke the cut, a procedure that gives 
more uniform results. For cuts between 
the IC pins, simple ‘‘eyeballing’’ works 
well, much to my surprise. Solder bridges 
between IC pins are virtually nonexistent, 
apparently the result of the slight under- 
cutting into the board material. 

So far, I have not experimented with a 
motor-speed controller or other types of 
cutters, nor have I'tried a drill-press at- 
tachment. Nevertheless, with the pro- 
cedure outlined here, I’m now completing 
more home-constructed projects, with less 
effort and a maximum of fun. Why fool 
around with a hobby if it isn’t fun? Now, 
please pass the sunburn lotion. — J. S. 
Reddie, W7KJ 


DREMEL TOOL FOR 
CIRCUIT-BOARD PREPARATION 


I use Dremel drills extensively in craft 
work involving the making of fine internal 


Fig. 9 — A completed crystal marker is shown on the left along with the full-scale penciled 
layout, perfboard, Moto-Flex hand piece, cutter and no. 60 drill. No etching is required to make 


this board. 


WRONG TOOL 


V-SHAPED TROUGH 


RIGHT TOOL 


SIDES OF TROUGH 
PARALLEL 


Fig. 10 — A tooth gear-shaped cutter is best 
for making etchless printed circuit boards. 


carvings, sculptures in relief and hand- 
made designs, checkerboard patterns and 
pe boards. As a result of this experience I 
learned that in making circuit boards you 
do not use a cutting tool with a sharp 
edge, as the type that gives a V cut that is 
not wide enough at the bottom. With such 
a cut the solder often tends to flow from 
one island to the other. Instead, I prefer 
to use a tooth gear-shaped cutter with a 
flat rim edge that will make a trough at 
least 1 mm wide with parallel sides. See 
Fig. 10. 

Dremel cutting tools may not be found 
in some stores and locations but may be 
ordered from the factory at Racine, 
Wisconsin by calling, toll-free, 
800-558-5770. Information on the nearest 
distributor also may be obtained by call- 
ing that number. At the time of this 
writing the no. 199 steel cutter, which I 
suggest, is priced at $3.25. To order by 
mail, write to Dremel Tool Division, 
Emerson Electric, 4915 21st St., Racine, 
Wisconsin 53406. 

The no. 189 tool mentioned in the 
W7KJ article is a small ball-shaped device, 
whereas the no. 199 as indicated above 
provides a straight cut. The latter, by the 
way, has a 1/8-in. shaft. In my opinion, 
the tool will pay for itself with the first 
few small circuit boards. — Dr. Morris 
Soled, W2NXS 


(1) Looking for a technique to ‘‘etch’’ pc 
board with a minimum expenditure of 
time and money? First lay out the board 
with regard to parts placement in the nor- 
mal fashion. Then, with a Dremel Moto- 
Tool or a similar type of small hand-held 
drill, cut away the pc board copper as re- 
quired to connect the various solder 
points. Remember to use some form of 
eye protection when cutting or grinding. 
After a few minutes of practice, you will 
be able to remove the copper easily 
without cutting away any significant 
amount of board insulation. I find that a 
spherical, 1/8-inch diameter, high-speed 
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‘Fig. 11 — This heat sink design, the work of John Ronski, WA1RAE, is made from salvaged 


pieces of aluminum and two lengths of threaded rod. The bar stock was purchased. The general 
arrangement of the heat sink is shown at A, with a side view at B. 


steel cutter works well and lasts for many 
boards. The cost of one such cutter is 
comparable to that of one batch of 
etchant. — Boyd Guymon, AA6BG 


MAKING A LARGE HEAT SINK 


Recently, I needed a large heat sink for a 
new piece of equipment. I didn’t have any 
way to make up the U bends for the types 
described in the Handbook. I decided to 
cut up some old rack-mount front panels, 
obtain aluminum bar stock locally and 
fabricate a heat sink with just a hacksaw, 
file and drill. After a coat of flat black 
paint, the assembly looked quite profes- 
sional. Fig. 11 shows how the heat sink is 
arranged. — John Ronski, WAIRAE 


CABINET FINISHING 


Looking for an easy way to give your 
homemade cabinets a wrinkle finish for 
that professional appearance? Try Krylon 
spray no. 2604 (gray/white spatter) 
designed for automobile trunks and 
firewalls. After the paint dries to a wrinkle 
finish, the cabinet can be repainted any 


color without losing the wrinkle finish. — 
Cecil R. Weinstein, KAOGBS 


COIL-FORM IDEA FROM NASA 


Ever think of trying nylon screws for coil 
forms? The idea is described in NASA 
Tech Briefs, which points out that they 
are available in a variety of sizes and have 
been used successfully for breadboarding 
electronic equipment. 

Key parameters to consider, according 


NYLON SCREW 


Rey han 
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Fig. 12 — A nylon screw serves as a coil form. 
Copper wire is placed in the spiral thread. The 
completed coil may be bonded to a printed- 
circuit board. (From NASA Tech Briefs) 
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to the NASA _ publication, are -the 
diameter and the pitch of the screw and 
the separation of the threads. Copper wire 
for the coil is simply placed in the spiral 
thread so that the coil inner diameter and 
the spacing: between turns can be 
reproduced easily just by choosing the 
right screw. See Fig. 12. Should a screw of 
the right length not be available, a longer 
one may be easily trimmed. A drawback, 
however, is that one cannot tune such a 
coil by adjusting the spacing between 
turns. — Merton P. Backlund, KOMVM 


BAKED-ON ENAMEL DRYING OVEN 


This item should appeal to the amateur 
workshop enthusiast who likes to do his 
or her own custom styling of cabinets and 
panels. Many spray-can paints just don’t 
adhere strongly to the surfaces of 
homemade cabinets and panels. There are 
a couple of tricks that aid this cause, so if 
you’re interested — read on! 

Trick no. 1 is to ensure that the surface 
being painted is not so smooth that the 
paint will chip or scratch off easily. A 
practical method (one used in the ARRL 
lab) to make the paint cling under adverse 
conditions is to abrade the surface of the 
aluminum or plastic with a medium grade 
of sandpaper or equivalent finishing 
cloth. Make certain that the grooves from 
the sanding operation run in a straight line 
up and down, or left to right. A random 
or circular sanding motion will sometimes 
cause the tiny grooves in the metal or 
plastic to be visible after the paint has 
been applied. After the abrading is com- 
pleted, wash the work in hot water and 
soap, rinse well and dry without touching 


VENT HOLE 
/ 


Fig. 13 — A “Baked-On Enamel Drying Oven” 
fashioned from a discarded refrigerator. See 
W1FB’s explanation for converting the ice box 
and also his tips on custom styling of cabinets 
and panels. 


[Editor's Note: If you use an old refrigerator for your 
oven enclosure, you should do the following things in 
addition to cutting a vent hole in the cabinet. Be sure 
to keep the oven locked at all times. A hasp and 
Padlock can be attached easily to the outside of the 
refrigerator. Also, if possible, install a door-latch open- 
ing lever on the inside of the refrig door. These 
Precautions will lessen the likelihood that a small 
child will attempt to use your oven as a play house 
and get trapped inside.] 
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the surfaces with your hands. Human skin 
contains oil which, when allowed to come 
in contact with the surface to be painted, 
will prevent the paint from sticking. The 
result will be convex circular areas in the 
paint. 

Procedure no. 2 is to bake the enamel 
onto the painted surface. This will help 
the paint to adhere nicely, and the drying 
process will be hastened considerably. 
How to bake the painted surfaces? Well, 
the family kitchen oven is not always the 
most practical means by which to ac- 
complish this task. The smell of paint may 
linger far too long in the house — an an- 
noyance to some of the nonham residents! 
It’s better to do the baking in the 
workshop or garage. A baking/drying 
oven may be built inexpensively for this 
purpose. 

The oven can be fashioned from a 
junked refrigerator (see Fig. 13). It’s a 
perfect airtight enclosure. Most appliance 
stores take refrigerators in trade. Some 
are sold, while others are not worthy of 
being offered as used equipment. An old 
trade-in unit can be purchased inexpen- 
sively. Sometimes the appliance store 
owner will urge you to take one away at 
no cost! Another source of discarded 
refrigerators is the city dump. 

The motor, cooling unit, and electrical 
gadgets and controls can be stripped and 

-thrown away. All plastic items and trim 
should be removed from the interior of 
the main compartment. Heat will melt 
them, and toxic fumes could be formed as 
they melt. Safety first! Aluminum or 
galvanized iron sheeting can be used to 
patch the areas where the plastic was used. 
Sheet-metal screws are suitable for affix- 
ing the patch plates. 

Two wooden or metal hanger strips are 
mounted on each inner side wall of the 
main compartment, about 6 inches below 
the top of the inner cubical. A V-shaped 
groove is cut dead center in each of the 
hanger strips. A piece of metal pipe is laid 
in the grooves to traverse the span be- 
tween the side walls of the compartment. 
The painted work can be hung from this 
metal bar during baking. 

Heat for the oven is supplied by means 
of a small single-burner hot plate 
(750-watt class). The burner should be one 
with a variable heat control, as the full-on 
mode will heat the refrigerator compart- 
ment to at least 200° F (95° C). A 
temperature range between 120 and 175° 
F (50 and 80° C) is best for baking the 
paint. 

The hot plate is placed on the lower sur- 
face of the refrigerator compartment. The 
line cord can be brought out the door. 
The door will close satisfactorily on the 
cord, provided the cord is of normal 
(small) diameter. 

Elaboration consists of placing a vent in 
the top of the refrigerator. It should be 
roughly 4 inches square or 6 inches in 
diameter. This will allow gases to escape 


while also providing a means to control 
the internal heat of the oven (when the 
burner has no heat control). Temperature 
control is effected by placing a sheet of 
metal over the vent hole and using it as a 
damper. An oven thermometer will be 
suitable for monitoring the inner-area 
temperature. Ideally, the vent system 
would contain a pipe system which would 
permit the fumes to be dispersed outside 
the house or garage. Fruit-juice cans can: 
be soldered end to end and used as the 
vent-pipe system for the oven. Typical 
baking time is from one to three hours 
depending upon the thickness of the paint 
layer and the oven temperature. 

This type of oven also is excellent for 
drying epoxy cement. What did the author 
first use such an oven for? It was a smoke 
house for his homemade sausages, bacon 
and ham! — Doug DeMaw, W1FB 


ART-CLASS PEN USEFUL FOR 
MAKING PC BOARDS 


Making single pc boards frequently 
presented me with difficulties for which I 
sought some solutions. I tried photo 
boards; they were good, but a bit expen- 
sive and time consuming. Rub-on art- 
work, although it produces very neat ap- 
pearing circuits, is also a bit expensive. 
Etch-resist pens seemed to dry up quickly 
or didn’t withstand the etching solution 
long enough. 

From an old art class the thought came 
to mind of trying a quill pen. Such pens 
are likely to be found at stationery and 
department stores. I bought one, equip- 
ped with two tips, for less than $1. 
Because etchant-resisting ink is thick, I 
tried india ink which goes on a board 
beautifully. The B-4 pen tip seems to be 
about right, but other builders may prefer 
either a larger or smaller tip. — Jay 
Sprenkle, WBOOUG. 


USING REGULAR MASKING TAPE 
FOR ETCHING A PC BOARD 


Many of us who like to make our own pc 
boards find the direct etching process to 
be most desirable. While the use of com- 
mercial black tape is commonly used in 
preparing circuit boards, I find that mask- 
ing tape works well as a substitute. It can 
be purchased at paint, hardware or dis- 
count stores for under 50 cents. Judging 
by my experience, masking tape 
withstands the etchant liquid for up to 
four hours with no seepage. The most 
common width of masking tape is 3/4 . 
inch, a convenient size to mask off large 
areas on the copper-clad board. 

With a model maker’s knife or small 
fingernail scissors, you can cut any shape 
you wish. Stencils for IC sockets or other 
components may be used in conjunction 
with the tape. One bit of caution should 
be observed. Run your fingernail over the 


merging tape at the overlap. Otherwise, 
the etchant will work into the small crack, 
damaging the board. 

I’ve seen no instance in which the 
garden variety of masking tape has failed 


_ to work just as well as the black circuit- 


board tape. I find it especially helpful for 
those one-of-a-kind boards. Try it. — Joe 
Rice, W4RHZ 


CIRCUIT-BOARD KINKS 


With small printed-circuit work becoming 
more and more the way to go, I thought 
some readers of Hints and Kinks might 
have need to see their circuit boards more 
clearly. At my age (60) I need all the help I 
can get to see the details of a printed cir- 
cuit in order to avoid mistakes. As a 
result, I acquired a Bausch and Lomb 
model 81-34-80 illuminated lens that is 
mounted on a stand. It has a2-in. x 4-in. 
lens that greatly enhances my view of the 
work at hand. These are often available at 
many of the larger electronic supply 
houses but should also be available 
through office supply stores. — Gordon 
Lauder, W9PVD 


LC) I have found that the permanent type 
shelf lining, adhesive covering paper 
makes a sharper line image than the black 
masking tape used for pc board construc- 
tion. This shelf paper can be bought at a 
hardware store. It can be put on the 
copper-clad board and cut with an X-Acto 
knife. Another method is to cut thin strips 
on the paper cutter or to use a paper hole 
punch for dots. The backing can be strip- 
ped off by starting a corner with a razor 
blade. I find this type of paper gives a very 
sharp line and holds up better in the ferric 
chloride solution. — Ed Marriner, 
W6XM 


A PRACTICAL SOLDER DISPENSER 
AND A HARDLINE TOOL 


An empty Solder-Wick® spool works 
great as a solder dispenser. When the 
spool is empty, simply fold back one edge 
and reload it with 60/40 solder. It then 
provides a simple dispenser that is easy to 
hold and will not allow the solder to 
become a tangled mass. 

Another note is to use an automotive 
distributor-point wrench on_ hardline 
uhf coaxial connectors. The wrench is 
narrow enough to fit into some tight 
places and will not mar the connector as 
would a pair of pliers. — Tony Yamin, 
WD6EBN 


PERFORATED BOARD SERVES AS 
PC-BOARD TEMPLATE 


Use a piece of perforated board as a 
template for making one-of-a-kind pc 
boards easily and accurately. Position 
parts in their proper relationships on a 


perforated board. Mark the perforated 
board holes where component leads or 
socket pins penetrate. Remove the parts 
and, with one or two small C clamps, 
clamp the perforated board as a guide, 
drill through each marked hole and then 
through the pe board. Holes in the pc 
board will then be spaced correctly. 
Remove the perforated board. On the pc 
board metallic side, form connection pads 
by making a circle of resist around each 
hole, coating the inside with resist. Draw 
circuit lines of resist (or again use tape) to 
interconnect the connection pads proper- 
ly. Drop the pc board in the etching solu- 
tion and remove the unwanted copper. 
Clear away the resist, and the pc board is 
complete. All components should fit the 
assigned positions. Perforated board 
markings may be wiped off or otherwise 
removed so that the perforated board may 
be used over and over. — Prentiss Beatty, 
WB2UMW 


USE PERF BOARD HOLES AS DRILL 
GUIDES FOR ETCHED CIRCUIT IC 
SOCKETS 


Having trouble drawing and drilling holes 
of ICs on copper-clad pc boards? Let me 
share an idea that may help. In most cases 
you would use carbon paper to trace the 
circuit onto the copper-clad board. Next, 
locate the parts of the circuit requiring IC 
sockets. Sandwich a _ micro-miniature 
(1/10-in. spaced holes) perf board with 
the copper-clad board. Be sure the holes 


in the perf board line up with each in- 


dividual IC drawing. Hold the sandwich 
together with small pieces of tape, and 
drill the required holes using the perf 
board as a guide. After all the IC socket 
holes are drilled, use resist ink to draw in 
the circuit, matching the circuit lines to 
the holes drilled for the ICs. Make sure 
the edges of the holes are well covered 
with the resist ink to protect them from 
the etchant. Continue with the normal 
process of etching, washing and drying. 
— John Bentler, KE7I 


TOOL MADE FROM OLD CB 
ANTENNA 


A friend of mine, whose call sign is 
WA4YZI, needed a long drill bit to install 
a burglar alarm system. He sharpened one 
end of an old CB antenna element that fits 
his electric drill, and it served the purpose 
well. — Paul Hoffman, KB4PY 


SURPLUS CIRCUIT BOARDS FOR 
PARTS 


Surplus circuit boards with assorted 
capacitors, resistors, diodes and other 
useful parts can be purchased quite inex- 
pensively. Many amateurs may pass up 
such boards because of the short leads on 
the parts. Unsoldering such components 


without heat damage may not be easy. My 
method of removing parts from such 
boards is to use a medium-cut file to file 
the soldered side of the board as nearly 
flush as possible. Then by lightly prying 
the parts leads upward, the components 
are freed easily from the solder points. 
Using a grinding wheel speeds up the pro- 
cess (if you don’t mind cleaning the wheel 
afterward). — Bob Flynn, N6bAGM 


OH NUTS! 


In attempting to mount a power tran- 
sistor, I had difficulty threading the nut 
back on the bolt. My verbal explosions 
ended after trying this little trick. The idea 
is to remove the bolt, put the nut back on 
and then solder a small piece of wire to the 
tip of the threaded end of the bolt. The 
nut is then removed from the bolt. Should 
the solder ball be a bit large, removing the 
nut will cut a thread in the solder. Place 
the bolt in the mounting position and then 
drop the nut down along the wire. It 
should now be possible to thread the nut, 
with one finger. After the nut is tightened 
the wire can be cut off and the mounting 
task finished. — John F. Hamley, 
WB8&ZUQ 


IMPROVING SOLDERING IRON 
HEAT TRANSFER 


After years of changing tips on my solder- 
ing iron it occurred to me that the heat 
transfer between the body of the iron and 
its tip could be improved greatly by 
coating the new replacement tip with zinc 
oxide silicone grease heat-sink compound. 
I packed the tip mounting hole with the 
compound and gently inserted the new 
tip, allowing excess compound to ooze 
out. After cleaning and securing the 
mounting screw, the iron was plugged in 
for a trial run; with distinct pleasure I 
noted a definite improvement in the heat 
capacity and recovery time of my iron’s 
small point. Tip temperature remains the 
same, but now I am able to solder pad 
after pad in quick succession on pc boards 
with pre-loaded components without the 
usual hesitation. A small point, a tiny 
detail, but still a noticeable improvement. 
— Philip Plumbo, WBOYAV 


ETCHING — IT’S IN THE BAG 


One of the more frustrating aspects of 
etching printed circuit boards is the 
necessity of using dilute etchant such as is 
available through Radio Shack and 
similar outlets. In order to prevent under- 
cutting as a result of long etching times, it 
is necessary to warm the etchant and con- 
stantly agitate it to speed the process. I 
recently had a board to etch that was too 
large for my plastic tray, making it 
necessary to find a substitute. I noted that 
the Seal-A-Meal my wife uses to store 
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food had bags of various sizes that are 
sturdy enough to be boiled, offering 
possibilities for etching. The idea was in- 
deed worth a try. My board and a pint of 
etchant were placed in a large bag, which 
was then sealed with a heat sealer and 
placed in hot water for a few minutes. The 
bag was then shaken to agitate the solu- 
tion. Results were far from disappointing. 
Etching time was reduced to half that 
usually required; there were sharp edges 
and no evidence of undercutting. 

When the etching was complete, I sim- 
ply cut off a corner of the bag and poured 
the etchant back into the original con- 
tainer, thereby eliminating the mess of 
handling the etchant. Water was poured 
into the bag through the hole in the corner 
until all the remaining etchant was rinsed 
from the board. I then cut the top of the 
bag and removed the board for final 
cleaning. — James D. Burney, WA4LBX 


GIVE YOUR NEXT PRINTED 
CIRCUIT A FACE LIFT 


Through my wife’s involvement in the 
hobby of arts and crafts, I found a very 
simple and easy way to make printed- 
circuit masks from drawings’ in 
magazines. The key to the process is a 
product sold in craft stores known as 
Decal-It. The cost is low. A single bottle 
will provide enough fluid to produce 
many masks. 

To make a mask, you must start with a 
black-and-white full-size print such as 
provided in most  electronic-magazine 
construction articles. Cut out the pattern 
and tape it to a piece of wax paper. Cau- 
tion! Be sure you have made a copy of the 
article before you cut. Then, apply six 
coats of fluid in alternate directions with a 
brush, allowing 15 minutes between each 
coating and a minimum of two hours after 
the last one. After the two-hour drying 
period, immerse the whole affair in warm 
soapy water and allow it to soak for 15 to 
30 minutes. After removing it from the 
water, place it face down on a flat surface, 


such as a cutting board. With a wet finger, - 


gently start rubbing off the paper back- 
ing. At first glance you won’t believe it, 
but will have a perfect etching mask. 

Use the appropriate etching techniques 
depending on whether the original was a 
positive or negative. A full set of instruc- 
tions appears on the bottle. — Charles 
“Chip’’ McCoy, WB9OZX 


REPRODUCING CIRCUIT BOARDS 
IN THE WILDS 


A reborn interest in ‘‘home-brewing’’ 
coincided with my arrival on Guam. 
Although Guam is a lovely island, it is 
several thousand miles from the nearest 
well-stocked electronics hobby shop. 
Thus, while I found a number of mail 
order houses ready to satisfy my compo- 
nent needs, the reproduction of etched 
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circuit boards presented something of a 
problem. The following method has 
worked well, even in preparing difficult- 
to-duplicate boards with dozens of 
critically spaced IC pinholes. 

Make a photocopy of the etching pat- 
tern in question (a carefully hand traced 
copy works just as well — it simply takes 
longer to produce). Using rubber cement, 
glue the copy to the foil side of the board. 
Carefully drill out every indicated compo- 
nent hole with a no. 60 bit. Remove the 
now damaged copy of the pattern from 
the board and lightly sandpaper the board 
to remove traces of glue and rough spots 
left by the drill. (Center tapping each hole 
with a punch makes the drilling task much 
easier.) 

Using the original pattern as a guide, 
with a very small paintbrush and some 
enamel, paint the pattern onto the foil. 
Do this in the same manner as with a 
child’s connect-the-dots drawing. Etch as 
usual. You will find that each component 
fits onto the board perfectly. — Mark 
Wilson, AH2E 


BOOKMARKS AND GIFTS FROM 
CIRCUIT-BOARD MATERIAL 


A piece of highly polished double-sided 
printed circuit board, 3-1/2 x 1/2 inches, 
with the copper left on both sides for 
about 1-1/2 inches, and with your name 
etched on one side and your call sign on 
the other, looks very nice as a bookmark. 
Pulling the strip up one or two times after 
the copper is etched part way through pro- 
duces a distinctive decorative pattern in 
the copper, breaking the monotony of the 
plain surface. 

For someone else, you can personalize 
it, including it with a book gift or with a 
Christmas card. Don’t overlook giving 
them as birthday party favors, or making 
longer ones for iced tea or cocktail stir- 
rers. Such a project for a classroom would 
teach children about this aspect of elec- 
tronics and could be carried over as a 
Junior Achievement activity. Who knows, 
it might be a whole new art form with 
large pictures etched in pc board material. 
— James E. Milburn, WB5BYK 


A COUPLE OF CIRCUIT-BOARD 
IDEAS 


While building a recent project, I was 
unable to find a 6-pin terminal strip in my 
junk box. A second look netted an 8-pin 
socket, which I used as a substitute by 
simply inverting it. If space is a problem 
and you cannot find room for a regular 
terminal strip, try using a socket in this 
manner. It works very well. 

In time circuit boards become tar- 
nished, with the result that soldering 
becomes difficult. I find it very helpful to 
use a pen eraser to buff the board if just a 
few parts have been installed. A standard 


pencil eraser works but it lacks the 
abrasiveness of the ink eraser. — John A. 
DeGroat, AI8U 


STEEL WOOL FOR CLEANING IRON 
TIP 


I have found that a pad of fine steel wool 
is an excellent soldering-iron tip cleaner. 
This material makes cleaning the rosin off 
the tip an easy matter, especially when I 
am using a small pencil iron to assemble 
printed circuits. It can be left on the work 
table in a convenient place. The iron tip 
can be drawn across it from time to time, 
resulting in a shiny tip ready for making 
many clean joints. Heat does not affect 
the steel wool and solder does not adhere 
to it. — Fred W. Abide, Jr., K5FA, ex- 
KSAEU. 


MORE ON PC BOARDS 


When making circuit boards, I cover the 
foil side with plastic electrical tape and 
secure a photocopy of the template over 
it. Using a sharp knife, I cut the perimeter 
of all areas to be etched. After all areas 
have been cut out, I remove all of the 
paper and tape covering the areas to be 
etched. Using standard layout strips, I 
then fill in the detail work. I find this 
method to be a good way to reproduce 
boards from magazines without destroy- 
ing the magazine. It is easier than using 
the phototech or painting methods. — 
Carl H. Nord, WAIKPD 


DRILLING AID FOR PC BOARDS 


Amateurs who make etched circuit boards 
by other than photographic means (some 
of us still do!) may have trouble lining up 
14 or 16 holes exactly a 10th of an inch 
apart for ICs or IC sockets. The photo 
process gives a nice little dot as a drilling 
guide on the pad; when you draw the 
resist material on the board with a pen or 
brush, the hole can wind up anywhere. 

I made a template to put over the resist 
pattern before etching. This is a scrap of 
Plexiglas® about lin. x 2in. x 1/8 in. 
(exact size is unimportant). A pattern of 
no. 61 holes is drilled precisely in this 
material. For this purpose, I used a 
surplus, commercially made pc board 
from which I removed the foil runs, leav- 
ing only 16 clean holes. The Plexiglas is 
clamped to the pc board, which became a 
master template. The Plexiglas is 
transparent, so you can see your resist 
pattern through it. Bevel the edges and 
round the corners of the Plexiglas to avoid 
scratching the resist material on your 
board. 

To use the template, place it on the cop- 
per side of your board after the resist 
material has been applied, but before 
etching. Locate the template over the pat- 
tern of pads for an IC and drill lightly 


‘ 


through it with a no. 61 drill, but drill only 
enough to remove the resist. When the 
board is etched, and you use the holes left 
in the copper pads as drilling guides, an IC 
will drop right in place for soldering. — 
Julian N. Jablin, W9IWI, 


SHORT SHOTS 


When you are purchasing trimmer 
capacitors, mark the value on the side of 
the dielectric using a felt pen. It will help 
much more than the manufacturer’s code 
in future years. — Richard Mollentine, 
WAQKKC 


CI find the paper in some department- 
store photocopiers shrinks as much as 3/8 
in. both ways after drying. The better 
copiers in local libraries in my area do not 
seem to have this problem. Because Radio 


Shack resist lacquer tends to dry very 


quickly, I now use _ Rust-OLeum® 
enamel instead when preparing pc boards. 
I find that it is quite suitable. — D. M. 
Scott, K2CSX 


CL) Whenever you use tin cans as a source 
of sheet metal stock for subchassis, you’ll 
find the cans flatten and cut better if the 
end lips are removed first. These are easily 
removed by putting the can sideways into 
your electric can opener. It may take a lit- 
tle hand twisting to keep the can moving, 
but the cutter will remove the lip with or 
without the end disc in place. The task will 
be done quickly and neatly. — Dick 
Ellers, K8JLK 


WEAR SAFETY GLASSES WHEN 
WORKING WITH AUTOMOTIVE 
BATTERIES 


Since I work in the automotive service in- 
dustry, I have seen more than my share of 
batteries that have exploded. All too often 
the result has been permanent damage to 
eyesight and facial features. 

Some rules to follow when working 
with automotive batteries are (1) wear 
safety glasses; (2) be sure the vent caps are 
loose or off before charging; (3) make 
sure the charger is off before connecting 
or disconnecting it from the battery; (4) 
keep all sparks and open flame away from 
the battery at all times, for the hydrogen 
gas it can emit is highly explosive; and (5) 
use common sense. I cannot overstress the 
importance of safety around batteries. — 
George W. Deas, WD9GIT 


SOLDERING LEADS TO RCA-TYPE 
PLUGS 


About to solder shielded leads to an RCA- 
type phono plug? This tip may help you. 

Before inserting the center conductor 
into the plug, use a twist drill larger than 
the opening. Spin it two or three times to 


es 


WIRE BRUSH HERE TWIST DRILL HERE 


Fig. 14 — To connect an RCA-type plug to a 
length of shielded lead, a twist drill and a 
small wire brush will make the task much 
easier. See text. 


expose bare metal. See Fig. 14. Use a 
small wire brush (a suede-shoe brush 
works just great) to clean the outside 
where the shield braid will be soldered. 
When you install your shielded lead, you 
will notice how much easier the task is. — 
Norman Bradshaw, W8EEF 


FLIP-CHART EASEL 


Here is the construction information for a 
flip-easel I whipped up in a half hour at 
the Seaway Valley Hamfest when it turned 
out the room was too bright for my slides 
and the facility didn’t have any easel. This 
could be a useful project for many radio 
clubs for educational purposes and can be 
of use to speakers at hamfests and gather- 
ings. When not being used for a flip-chart 
demonstration, it makes a fine garage sale 
sign! 

Details are shown in Fig. 15. Loop one 
piece of string through an inner pair of 
holes, with the loose ends of string coming 
-out of the good side of the easel and going 
to the flip-chart. Loop and tie 4 feet of 
string through the bottom holes to pro- 


1/4" DIA. 
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Fig. 15 — A flip-chart easel has many uses. 


ALL HOLES 


bots 1/4" PLYWOOD 


vide bottom spacing. Position plywood as 
in Fig. 15B. Loop and tie 6 inches of 
string through the corresponding outer 
pair of holes to act as hinges. Make string 
loops fairly tight. Tie the flip-chart on and 
adjust for a suitable height. — David T. 
Geiser, WA2ANU 


A DIFFERENT WAY OF MAKING 
HOMEMADE DIFFERENTIAL 
CAPACITORS 


I have found a way to make differential 
capacitors from Command transmitter 
parts without all of the mechanical work 
suggested in November 1977 OST. Com- 
mand transmitters have a pair of variable 
capacitors connected together by a length 
of flexible shaft. Remove these capacitors, 
designated C63 and C65 in the BC series 
transmitters. Also remove C67, a variable 
padder of the same size. Get another C67 
at a flea market or from a surplus dealer. 
These capacitors all have a value of 
220 pF. 

Start reworking the capacitors by 
removing the rotors from C63 and C65. 
Keep track of all the little ball bearings 
that fall out. Remove the rotors from C67 
and put them in the frames of capacitors 
C63 and C65. The shafts on the new 
rotors are not as long as those on the 
removed rotors. The spring-loaded split 
gears that drive the shafts, therefore, will 
have to be put on in reversed fashion with 
the set-screw bushing next to the frame. 

Next, tighten the set screws with one of 
the capacitors fully open and the other 
fully meshed. You now have a differential 
capacitor with a gear drive. With the. 
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spring-loaded gears installed backward, 
you will find that the outer gear does not 
mesh with the worm gear that drives the 
shaft. Since it is the gear fixed to the set- 
screw bushing, you will have to forego the 
spring-loaded _ feature (not vital) and 
secure the two gears together. I drilled a 
hole through the two gears and then 
threaded the hole to accommodate a 6-32 
quarter-inch pan-head screw, fixing the 
two gears together. 

This method will require a little more 
room to install than the earlier method, 
but there is less mechanical work. I would 
also add that it is necessary to change the 
rotors in order to get the same rotor con- 
figuration throughout the whole range of 
rotation in the differential capacitor. The 
Original rotors in C63 and C65 were ellip- 
tical rather than round and would not 
produce a true differential function. — 
W. R. Johnston, WA4AOZ 


ALUMINUM TAPES FOR SHIELDING 


Several years ago in QST my friend, Ed 
Erickson, W2CVW, shared some good in- 
formation on use of aluminum tapes for 
shielding. In my work in RFI control, I 
have also found many uses for them. For 
example, I’m sure that many amateurs 
who produce their own equipment have 
occasion to shield transmitters to reduce 
radiation. Hardware cloth and perforated 
aluminum sheet both combine good 
shielding, relative ease of fabrication, few 
— if any — ventilation problems and 
ready availability. The aluminum tape, Ed 
mentioned, is an excellent seam sealer for 
such constructions, aside from saving a lot 
of exasperating soldering if you’re using 
hardware cloth. 

A commercially available shielding tape 
(not the one mentioned in the W2CVW 
article) provides for improved electrical 
bonding to the substrate by means of lines 
of perforations through both metal and 
adhesive from the outer side of the tape. 
The tiny points of the perforations ensure 


good contact between the two materials. . 


This stuff is pretty expensive, but you can 
*‘do your own thing’’ using the hardware 
store variety and the XYL’s dressmaker’s 
wheel. Cut a piece of the tape to the 
desired width and length, leaving the 
backing on it. Lay it out on a piece of 
heavy cardboard or an old newspaper. 
Run the dressmaker’s wheel along the 
tape on the. metal side an eighth to a 
quarter inch in from each edge once or 
twice. You’ll find when you remove the 
backing that you’ve made a series of fine 
perforations that have sharp points. Ap- 
ply the tape as required and enjoy good 
shielding! 

For slitting tape to narrower widths 
than the standard 2-inch variety, I have 
adopted a miniature version of the old- 
time tailor’s ‘‘schnitzel bank.’’ Push a 
single-edged razor blade firmly into a 
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piece of wood (2 X 4 is a good size). 
Mark the desired width with a line on the 
paper-backed side. Then carefully pull the 
tape on both sides of the blade to cut it. 
This scheme will also work if you need to 
make cuts other than straight. 

Another source for tape: American 
Hardware Stores (at least in our area) 
handle ‘‘Frost King’’  self-adhering 
aluminum-foil tape, manufactured by 
Thermwell Products, Co., Inc., Paterson, 
NJ 07524. — Charles F. W. Anderson, 
N4KF 


BUILD THIS HANDY 
MAGNIFIER-VIEWER 


If you are like me, there are many times 
when you need a better overall view of 
that densely packed pc board or other 
miniscule project under view. Although 
you can hold a magnifying glass in one 
hand and try to handle the job with the 
other, or purchase a larger stand-type 
magnifier for quite a few bucks, there is a 
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Fig. 16 — Construction details for a handy 
magnifier-viewer. The mounting arrangement 
for the lens is shown at A, while B illustrates 
the triangular base of the lens assembly. The 
following is a materials list for the magnifier- 
viewer. 
4 — pieces of wood, 1 in. x 1in. x the 
dimension 

shown. 
1 — piece of plywood for the dimensions 
shown. 
4 — wood screws, no. 10 x 1-1/2 inches. 
1 — Fresnel lens of desired size. 


less expensive and better way to handle 
the job. 

Fig. 16 shows a Fresnel lens magnifier- 
viewer, which I assembled for a cost of 
less than $10. In case you forgot, a Fresnel 
lens is a flat plate of plastic into which a 
number of concentric grooves are pressed 
(much like a phonograph record). The 
geometry of the lines is such as to produce 
a flat lens that is capable of providing a 
wide field of magnification with low op- 
tical distortion. These lenses are less than 
1/8 inch thick and may be obtained in 
sizes ranging from 2 inches square to over 
20 inches square. They provide a wide 
field of view, are lightweight and non- 
breakable. It’s a real pleasure to work 
with these magnifiers when compared 
with those of the conventional type. 

A lens of the size that best suits your — 
needs can be ordered from the Edmund 
Scientific Co., 555 Edscorp Bldg., 
Barrington, NJ 08007. I obtained an 8- x 
10-inch lens with a focal length of 8-1/2 
inches. This length left plenty of room 
between the lens and the work. 

Fig. 16A shows the mounting arrange- 
ment for the lens. The dimensions shown 
are correct for the 8 x 10-inch lens I 
used. They of course will differ if you 
choose a different size lens. As shown, the 
four mounting strips are notched to ac- 
cept the edges of the Fresnel lens. 

Fig. 16B shows the construction details 
of the triangular base for the lens 
assembly. Again, the dimensions are cor- 
rect for the lens I used. The material I 
used for the base was cut from a piece of 
3/4-inch plywood with a sabre saw. — 
John Shields, Cuyahoga Falls, Ohio 


Fig. 17 — When the need arises to twist taps 
on toroids or other small wires, this little hook 
made of 1/16-inch brass rod is a handy device 
to have. Turning is made easier by drops of 
solder on the handle. 


SIMPLE TOOL FOR’ TWISTING 
SMALL WIRES AND TOROID TAPS 


The little tool shown in Fig. 17 is useful 
for twisting wires, especially for toroid 
taps. It is made from 1/16-in. diameter 
brass rod and somewhat resembles an old- 
fashioned shoe-button hook. A 2-3/4- 
inch length of rod is bent into a hook at 
one end as shown. A few dabs of solder 
on the handle end of the rod makes 
manipulation easy. — Bob Shriner, 
WAQUAO 


SPADE BITS FOR DRILLING 
ALUMINUM 


I had a need for an alternative method of 
making large, round holes in aluminum 
sheet to accommodate tube sockets. I did 
not want to use expensive punches or a 
rattail file and elbow grease. A spade bit 
provided that alternative. One can be pur- 
chased at most local hardware stores. 
Sizes range from 3/8 to 1-3/4 inches. Fig. 
18 illustrates how I modified a wood bit 
for this purpose. It cuts large holes in 
$/32-inch aluminum or 1/16-inch steel. 
When altering a spade bit the following 
guidelines should be observed: (1) keep 
the bit cool by dipping it in water; (2) set 
the tool rest for a 5° to 8° angle; and (3) 
shorten the shank to eliminate chatter and 
wobble while drilling. The length of the 
nibs should be approximately 1/32 in. 
longer than the thickness of the material 
to be drilled. 

Clamp the sheet aluminum to a piece of 
scrap wood and to the drill-press table. 
Do not use a hand drill. Wear safety 
glasses and drill at a relatively slow rpm. 
Safety first. Even though the drill has 
been modified, it can still be used to make 
holes in wood. — Gary Gerber, KBOHH 


CL) The converted 5/8 inch paddle (spade) 
bit shown in Fig. 18 is quite effective for 
making tube socket holes in sheet 
aluminum. Fig. 19 shows a drill that I 
modified by grinding with a cutoff wheel. 
Alternatively, another narrow abrasive 
wheel could be used for this purpose. Care 
should be taken to maintain as much sym- 
metery as possible. Larger bits can be 
modified in the same way, but I prefer to 
use a hole saw for 3/4 inch and larger 
holes. 

When using. the bit, I first drill a 
1/8-inch pilot hole in the aluminum. If 
cutting oil is used, the bit will seldom need 
resharpening. — Fred Brown, W6HPH 


FIRST AID FOR MICRO-SWITCHES 


A kill-or-cure fix for intermittent pre- 
cision switches, such as those made by 
Micro-Switch,® has worked well for me, 
making it unnecessary to obtain an exact 
replacement. The gimmick is to apply 
contact cleaner to the inner works of the 
switch. I drill a small hole in both ends of 


SHORTEN 


Fig. 18 — This illustration shows how a spade 
drill can be modified for drilling through 
aluminum. In grinding the area indicated, set 
the tool rest for a 5° to 8° angle. 


the switch casing using a no. 65 carbide pc 
card drill, going only deep enough to 
penetrate the case. Contact cleaner can 
then be squirted through one hole and 
allowed to drain through the other. A sy- 
ringe type applicator such as the type 
made by GC has a needle that can be in- 
serted in the hole, making it easy to get the 
cleaner inside the switch. One or two ap- 
plications of cleaner should restore the 
switch, provided the contacts have not 
been severely damaged from extensive 
use. — Wilfred J. Gregson, III, K4GCM 


HEATH PAINT 


I read the paint formula for matching the 
Heath 220 panel color in March 1979 
Hints and Kinks by Carl R. Nebelsky, 
AAI1U with interest. I have located a 
wrinkle-finish paint that matches Heath 
panel color and texture, and I’d like to 
pass the information to those who are in- 
terested in the cosmetic appearance of 
their station and equipment. The paint is 
packaged in a spray can by the Illinois 
Bronze Powder and Paint Company, 
Lake Zurich, IL 60047. The color is 
Celestial Blue, no. 338. It dries to a 
beautiful wrinkle finish in approximately 
two hours at normal room temperature. I 
finish the front of my home-built auxiliary 
equipment with this paint, which matches 
most of the Heath panels perfectly and 
provides an acceptable blend with the 
others. The gray paint for matching top, 
bottom and sides is not as critical, and any 
regular spray gray appears satisfactory. 
Such paint is readily obtainable at any 
hardware store. The Celestial Blue paint 
was obtained at a local hardware store and 
was a little more difficult to locate. A card 
of inquiry sent to the address shown 
above should help locate a local paint sup- 
plier. — Carl Youngs, W3NWS 


BE CAREFUL WHEN WORKING 
WITH LEAD 


Solder contains lead and tin. Lead-related 
illnesses may develop as a result of in- 


Fig. 19 — A 5/8-inch spade bit that has been 
modified for cutting through aluminum. Sym- 
metry should be preserved as much as 
possible. 


gesting this commonly used workshop 
substance. Hands should be washed 
thoroughly after using solder or lead in 
any other form. Cleansing is especially im- 
portant before eating. Never place a piece 
of solder in your mouth! — Don Nolde, 
K4QV 


-. ANTI THEFT IDEA 


Much of the commercially built ham gear 
these days has a serial number stamped on 
a small metal tag. This tag is often held in 
place with a couple of metal screws. In the 
event that the equipment is stolen, all the 
thief has to do is remove the screws and 
throw the tag away. This could make 
identification quite difficult, but the 
shortcoming is easily remedied. First, 
draw a border around the serial number 
plate with a sharp pencil. Then remove the 
screws and plate. You may now engrave 
the serial number and anything else you 
desire within the pencil line border. The 
serial number plate may then be replaced. 
If the plate is ever removed, the crook is in 
for a surprise. If you like, a little epoxy 
glue may be applied before reattaching the 
plate. This will make it much tougher to 
remove. It’s a good way to permanently 
mark equipment without affecting its out- 
ward appearance. — Gary Peterson, 
KOCX 


CHIP CAPACITOR AND UNCASED 
MICA SUBSTITUTES 


Many circuits for the 1296- and 2300-MHz 
bands utilize silicon-chip capacitors and 
uncased micas, which are hard to come by 
in many locales. I have found that direct 
substitution of modified ceramic disc 
capacitors does not alter circuit perfor- 
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Fig. 20 — Mounting modified disc capacitors 
in circuits for 1296 and 2300 MHz. 


mance. To replace silicon-chip capacitors 
in the 5- to 50-pF range, use 50 to 300 
wVdc ceramic discs of the same value. 
These are modified as follows. 

Use a fine-tooth file to remove the 
ceramic coating from each side of the 
capacitor. Some of the metal will also 
have to be removed. The aim is to have a 
3/16-in. diameter bare metal spot ex- 
posed. Tin each side of the capacitor with 
a 40-watt (or smaller) soldering iron. Do 
this quickly. Depending on the architec- 
ture of the circuit where the chip capacitor 
was used, the modified disc ‘‘cap’’ may be 
mounted as indicated in Fig. 20. 

Do not touch the modified disc 
capacitor with the soldering iron. Flow 
the solder onto the mounting spot and 
bracket (if used) and install the disc 
capacitor gently with tweezers. Too much 
heat may remove some of the disc 
capacitor metallic coating, thereby chang- 
ing the value of the capacitor. If in doubt 
measure the capacitance after soldering. 

To replace uncased micas in either high- 
current or high-voltage applications over 


the range of 25 to 150 pF, use the larger . 


diameter disc capacitors, which measure 
1/2 in. to 3/4 in. diameter. — Robert M. 
Richardson, W4UCH 


REWINDING A TRANSFORMER 


With the advent of new rigs that require 
about 13 volts (regulated) dc, it may be 
time to think of building your own power 
supply. To cut the cost, you may find it to 
your advantage to rewind a transformer 
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Fig. 21 — This cross-sectional view shows 
how the wires are held in place. 
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for use in the supply. In a recent year, I re- 
wound no less than three dozen 
transformers. The following is based on 
that experience. 

Many articles on rewinding trans- 
formers suggest the removal of all lamina- 
tions. The difficulty with that is small 
blobs of shellac found on the laminations. 
These make it nearly impossible to replace 
all of the laminations. Amateurs wishing 
to rewind a transformer may find the 
following information helpful. This 
method takes about three hours from start 
to finish. 

Select only transformers where the 
117-V primary winding is on the inside. If 
the transformer has been dipped in hot 
tar, forget it. Remove the outer cover 
plates and lay them aside. Hold the 
laminated core in a vise. Use a hacksaw to 
saw through the unwanted filament and 
high voltage winding, leaving only the 
117-V primary. As you approach the last 
few turns, slow down and carefully use a 
strong pocketknife blade to pry two or 
three wires loose at a time. Cut the turns 
with diagonal cutters, removing the wires 
as you go. With all the unwanted windings 
removed and the primary leads folded out 
of the way, install adequate sections of 
tape in the window portions of the core. 
This prevents the enamaled wire from get- 
ting scratched or shorting out. 

Now wind 10 turns of scrap wire on the 
core. Apply 117 V to the primary winding 
and measure the voltage present on the 10 
turns. Depending on the quality of the 
core material, you should measure 6 to 8 
volts ac across the 10 turns. If 10 turns 
produce 7 volts, you will have 0.7 V per 
turn. The desired ac voltage on a 
transformer secondary for the regulated 
voltage to be approximately 13-V dc 
should be in the range of 30 to 32 V. I use 
bridge rectifiers; therefore only one 32-V 
winding without a center tap is used. It 
will take 43 turns of heavy Formvar wire 
to produce 30 V across the secondary 
where you have 0.7 V per turn. 

Begin by laying out 40 ft of no. 12 
Formvar wire. With the core mounted in 
the vise, carefully feed the wire all the way 
through one opening of the core. Lay ina 
piece of precut empire cloth or heavy duty 
black tape, placing it under that first turn. 
Feed the leading end of the wire back 
through the other window of the core and 
lay more insulation strips in place. See 
Fig. 21 for cross-section view of the wires. 
Now you have completed one turn. Con- 
tinue to feed the end of the wire through 
the windows and after the fourth turn, 
fold the insulating material over those 
four turns and lay the next turn on top of 
the insulating material. This will hold the 
wires on the outside from falling outward. 
See the sketch. 

Use common precautions and proceed, 
putting a complete layer of insulation be- 
tween the layers. Leave the two final leads 
at least 10 inches long. Slip some in- 


sulating tubing over each output lead so 
the leads will be well insulated out past the 
transformer covers. This method may not 
be the easy way but it will be the better 
way and will save time. — Lloyd Jones, 
W6DOB 


INSULATING SPLICES 


To insulate low-voltage splices, I keep a 
tube of Dow-Corning Silicone Adhesive 
sealant on hand. General Electric also 
produces a similar substance. I prefer the 
clear sealant, for colored products may 
contain conductive substances. 

Sealants of the type I’ve mentioned 
adhere well to all clean surfaces such as 
glass, plastic and metal. After the sealant 
sets, it still remains flexible. I learned 
about silicone adhesive while trying to seal 
a large Thermopane® window. Nothing 
else I had tried seemed to take the shear 
stresses between the glass and wood 
frame. Now the rain no longer leaks in. — 
Philip D. Smith, W7WCT 


WIRE UNLIMITED 


The price increases in copper over the last 
ten years have driven the cost of wire 
through the roof. Yet the enterprising 
ham can have all the wire needed for little 
or no investment. Old TV chokes, audio 
and power transformers are excellent 
sources of enameled wire. The chokes are 
the best because the wire sizes used in 
them are just right for most amateur pro- 
jects. A trip to a local TV shop will usually 
produce a box full of burned-out chokes 
and transformers. 

Hookup wire comes from a different 
source, the telephone company or any of 
the firms that install public address or in- ~ 
tercom systems. These companies use 
multiconductor wire by the thousands of 
feet each day. Lots of scrap pieces up to 
20 feet long are thrown away, being too 
short to save. These cables have up to 50 
conductors with a rainbow of colors, and 
wire sizes ranging from no. 22 to no. 26, 
stranded or solid. A cheerful smile when 
the installers are cleaning their trucks will 
usually net a bag full of wire. 

The best source of wide braid for low 
inductance ground leads is old coaxial 
cable. The older types of RG (Radio 
Guide) cables, the types without the A 
suffix, become contaminated after a few 
years use. As such it is no longer suitable 
for rf use. The outer jackets of these 
cables can be removed using the jig, the 
braid pushed back and the inner conduc- 
tor pulled out. The braid can be flattened 
with a rubber mallet, if desired. — Doug 
Blakeslee, NIRM 


GIVING CAPACITORS THE SHAFT 


You have several of those small variable 
capacitors with no shaft — just a hex nut 


with a screw-slot in the center. To provide 
a shaft, just square off the end of a 
1/4-inch rod that has been cut to the 
desired length. Dampen the end of the hex 
nut on the capacitor with a dab of the new 
miracle cement (Super Glue or Loctite). 
Set the rod on the nut and let it dry for a 
few minutes. The rod will then be secured 
for good. — L. A. Stapp, WOPHY 


TESTING BALUNS 


The average amateur can build a quality 
balun for less than the cost of a manufac- 
tured product. Making one is an excellent 
construction project but it can be wired up 
wrong. After it is all sealed and ready to 
go, it would be nice to test it before in- 
stallation. The following is an easy way to 
evaluate the performance. 

If you have a 4:1 balun, borrow another 
having the same ratio. Connect the high- 
impedance sides together. Insert this com- 
bination between your transmitter and 
your 50-ohm dummy load. Observe the 
SWR. If the baluns are alike, the SWR 
will be the same as when the transmitter is 
connected directly to the dummy load. 

In the case of the 1:1 balun, the ap- 
proach is obvious. Insert the balun be- 
tween the transmitter and the dummy load 
and read the SWR at the input of the 
balun. The SWR should be the same as 
without the balun. 

This is also a good way to test the fre- 
quency response of the balun, but bear in 
mind that the back-to-back test is no bet- 
ter than the quality of the borrowed 
balun. Test before you seal the case! — 
James Pentland, W2VGO 


ROSIN FUMES 


Inhalation of rosin fumes is undesirable, 
especially for sensitive persons. I found 
that soldering in close quarters would 
regularly trigger an asthma attack until I 


came up with a simple solution — a muf- 


fin fan mounted vertically at the rear of 
the workbench. It draws the fumes away 
from the soldering iron. If necessary the 
speed can be reduced with a variable 
transformer or a series capacitor. — Max 
Blumer, WAI1MKP (SK) 


NUT STARTING AND GRIPPING 
WITH NEEDLE-NOSE PLIERS 


Needle-nose pliers can be converted into a 
useful gadget for starting nuts in those 
places that are difficult to reach with your 
fingers. See Fig. 22. The handle bearing 
against the knurled screw head is drilled 
for a loose fit while the opposite handle is 
tapped with a 6-32 thread. A bolt with a 
knurled screw head is inserted through 
both the drilled and tapped holes. Adjust- 
ment of the bolt permits the pliers to 


become a small vise that will hold a nut 
firmly at various angles, resulting in a less 
“‘profanogenic’’ situation. Clearly, the 
screw may be removed for normal use of 
the pliers. — Frank Noble, W3MT 


C) Thanks go to Cam Jones VE3RK and 
George I. Rouman, W8OWN, who have 
called attention to the simple procedure of 
wrapping a rubber band around the grip 
of needle-nose pliers for gripping action. 
No specialized tools, vice or other gim- 
mick is needed to obtain a strong grip. 
Use of more bands will increase the ten- 
sion. Oldtimers may recall seeing this in 
QST many years ago. Fig. 23 shows this 
simple method. — Stu Leland, WIJEC 


LOOKING FOR INSULATING ROD, 
TUBING AND SHEETING? 


Amateurs who build antennas, feed lines 
and other station equipment are frequent- 
ly perplexed by an apparent shortage of 
suppliers for plastic materials. A catalog 
of insulating components — rods, tubing 
sheeting, washers, screws and other com- 


Fig. 22 — A pair of pliers may be converted 
into a vise-like gadget for nut starting by drill- 
ing a hole in each handle and tapping one 
hole. A 6-32 bolt with a knurled nut on one end 
serves to adjust the clamping action of the 
tool. 


Fig. 23 — An easy way to make a pair of 
needle-nose pliers serve as a “third hand” is to 
simply place a strong rubber band around the 
hand grips. (Photo by G. Rouman, W8OWN) 


ponents — recently crossed my desk and 
proved to be a cornucopia of hard-to-find 
insulating substances. Not only does the 
catalog have complete tabular data on 
sizes, shapes and prices for various quan- 
tities but it also provides mail and phone 
ordering information. 

Among the materials available are 
Teflon, nylon, Delrin, PVC, Phenolic, 
Polyurethane, Polystyrene, Polyethylene, 
Polyolefin, Acrylic, Ducton, Excelon and 
Acetate. Amateurs desiring further infor- 
mation may contact AIN Plastics, Inc., 
249 E. Sandford Blvd., Mt. Vernon, NY 
10550, tel. 800-431-2451. — Doug 
DeMaw, WI1FB 


FRICTION TAPE REDISCOVERED 


Occasionally, in the continual quest for 
better and more modern gear, one can 
overlook some very basic things that later 
prove beneficial. For example, I recently 
rediscovered friction tape. I had long ago 
decided that this material was best 
relegated to museum status, but have 
found that it does many things better than 
plastic electrical tape. 

For lacing cables or just wrapping 
power leads in a mobile installation for 
protection, friction tape is ideal. It will 
adhere in almost any temperature and 
does not shrink or creep after alternate 
heating and cooling the way plastic tape 
does. It is also much easier to remove 
when it becomes necessary to separate 
cables. Remember, however, that it is not 
waterproof. If you wrap a connection or 
sharp-edged object with plastic tape for 
protection and the tape punctures — try 
friction tape instead! If some degree of ex- 
tra electrical insulation is also necessary, 
wrap first with a layer of plastic tape, then 
overwrap with friction tape for 
mechanical protection. 

Friction tape is equally sticky on both 
sides. I have found that two or three strips 
on the base of a key makes it as skid proof 
as any other means of securing I know, 
and since the key is not screwed down, the 
position may be easily changed. — Stan 
Modjesky, WB3CJI 


CLEANING SPRAY-CAN NOZZLES 


To avoid clogged spray paint can nozzles, 
I clean them with Gumout® spray. Simply 
remove the Gumout® nozzle, replace it 
with the paint-can nozzle and give a 
couple of squirts. Any paint left inside the 
paint-can nozzle will be cleaned out. 
Replace the nozzle on the paint can and 
your favorite color will be ready for that 
next homemade project. You will find ° 
that you will end up with extra nozzles in- 
stead of ones that are clogged and no 
more useless, partly filled cans of spray’ 
paint. — Robert Dixon, W8EHGH 
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Suggestions for the Shack 


The QSL card from KA8GIX is the 
artwork of the station owner, Jim 
Lersch. It shows the well-arranged sta- 
tion operating position. Is there a clue in 
this illustration that tells whether or not 
Jim sends with his right or left hand? It 
may interest readers to know that 

Jim does most of the photography for 
Heathkit advertisements. 


SIMPLE AUDIBLE METER 
FOR HAM-M ROTATOR 


Even when a blind operator can tune an 
exciter expertly with the aid of an audible 
tuner, setting a beam antenna for the 
desired direction may be difficult. This is 
true for the Ham-M rotator, particularly, 
because. the meter indicator is very silent. 

An audible indicator for use with such 
rotators largely overcomes this difficulty 
for the blind operator (Figs. 1 and 2). The 
circuit I’ve shown involves the paralleling 
of the voltages of the Ham-M rotator 
potentiometer with the potentiometer in 
the audible indicator where the oscillator 
is located. 


Fig. 1 — Leo J. Heinl, KODNT, with his finger 
on the audible meter for his Ham-M rotator. 
K@DNT is an NCS for the American Council for 
the Blind net, which meets daily on 14.305 MHz 
from 1800 to 1900 UTC. 


Choose a potentiometer for the audible 
indicator that has a pointer rotation of 
nearly 360 degrees. Install the parts in a 
small Minibox with the potentiometer fac- 
ing the operator. Mark north as being in 
the straight up position (or south if the 
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Fig. 2 — This diagram is for an audible beam position indicator for the Ham-M rotator. 


LS1 — 8-ohm, 0.1-0.3 W loudspeaker. 

Q1 — General-purpose audio amplifier npn 
transistor, Radio Shack no. 276-2014 or 
equiv. Almost any npn transistor may be 
used. 

Ri — Linear-taper potentiometer. Maximum 


rotator swings through the southerly 
direction.) Sound will begin or cease at the 
point matching the Ham-M control box. 
If an operator wants the beam to head 
west he moves the arm of the audible in- 
dicator to halfway between the north and 
south positions, adjusting the beam direc- 
tion until the sound begins or ceases. 
Several blind operators in the local area 
use this system and are pleased with the 


value may be between 10 kQ. and 25 kf. 
R2 — 75 kQ, 1/2 watt. 68 kQ or 82 kQ is 
acceptable. 
T1 — Audio output transformer, pc board 
mounting, Radio Shack no. 273-1380 or 
equiv. 


ease of handling. — Richard F. Hunt, 
KO9MG 


FOR AMATEURS WORKING 
THROUGH SATELLITES 


Here is a simple suggestion that may be 
helpful to those who enjoy working 
amateur satellites. To eliminate desk clut- 
ter at my operating position, which in- 


cludes time conversion charts, QS7s con- 
taining reference orbit data and other 
satellite information, I simply Scotch 
taped this information to the back of my 
OSCARLOCATOR. A _ pocket, made 
from an unused clear transparency, is 
used to hold a photocopy of the reference 
orbit table contained in each month’s 
QST. Below the pocket is a simple time 
conversion chart (UTC to local), input 
and output frequencies for each satellite 
and other related material. Each month a 
photocopy is made of the new reference 
orbit table and is inserted into the pocket 


and the old one is removed. It makes a 


very neat package, as nearly all informa- 
tion required to track the satellites is con- 
tained on the single 8-1/2- x 11-inch card 
(OSCARLOCATOR). All that is needed 
now is a rig, pad and pencil and three 
hands to have an enjoyable satellite QSO. 
— Bruce L. Boening, KB5CY 


METAL CARD-FILE BOXES 
MAKE NIFTY CABINETS 


Fig. 3 illustrates an idea that may interest 
those amateurs who have recently priced 
small cabinets. All the enclosures shown 
are metal card or index files. Each device 
shown is the result of a project described 
in QST. Reading left to right in the top 
row —  Wheatstone bridge, QST, 
November 1976; capacitance meter, OST, 
December 1975; and sweep generator for 
fm, QST, January 1972. These cabinets 
are 6 X 4 X 4-1/2 inches and cost $1.19 
each. 

In the front row — frequency calibra- 
tor, OST, July 1976; and audio oscillator, 
QST, November 1974. These cabinets are 
5 x 3 xX 3-3/4 inches and cost just 89 
cents each. — Roy E. Lyon, WA4WZJ 


Fig. 3 — Compact testing devices in this 
photograph are installed in inexpensive card- 
file cabinets. 


LONGER LIFE FOR FRONT-PANEL 
LIGHTING 


I seem to have had more than my share of 
problems with front-panel illumination on 
my 2-meter and 450-MHz fm rigs as the 
lamps were popping like corn over a hot 
fire (yes, my power-supply voltages are 
correct!). 


Some lamps are mostly for show. 
Others, like the channel-number light on 
the Kenwood TR-8300, are essential. Fur- 
thermore, to replace the lights in my 
Tempo VHF/ONE required major dis- 
assembly of the radio. On top of all this, 
replacements for some of the lamps are 
not easy to find. Clearly, something 
needed to be done. 

My solution to the problem is to reduce 
the voltage across the lamps by means of a 
dropping resistor. Nothing will guarantee 
infinite life for the lamps, but so far I have 
found that reducing the lamp potential to 
about 8-V dc has made a tremendous im- 
provement. 

Selecting the proper resistors involves 
an exercise in Ohm’s Law plus a little ex- 
perimenting. The resistor should allow 
about 8 volts across the lamp. Be sure that 
the resistor power rating is adequate. A 
good rule of thumb is to select a resistor 
with a power rating of two times the 
power actually dissipated in the resistor. 
Finding a place to mount the resistor is 
left to the reader. 

So far, I have lost no lamps during 
operation at reduced voltage. All have 
adequate brightness. This is a welcome 
change, since Murphy’s Law says that 
lamp failure will happen both often and 
during a trip far from a radio store. — 
Roy Hejhall, K7QWR. From the Arizona 
Repeater Association publication The 
Squelch Tail 


A. CONTROL SYSTEM FOR 
YOUR STATION 


Even in this age of the transceiver, a good 
station control system is still a must for 
the many hams who use separate receivers 
and transmitters. Newcomers and others 
with assorted gear often have to scramble 
around to find out how to put together a 
switching arrangement that’s simple and 
economical, yet comfortable to use when 
operating. 

In getting a station integrated for a new 
Novice, I found the simple package 
described here worked well (see Fig. 4). 
Parts for this project can be purchased at 
most electronic-parts stores and construc- 
tion should proceed easily with a little ad- 
vance planning. Keeping everything in one 
small box contributes to a neat layout, a 
high degree of operating convenience, and 
ease in switching a particular piece of gear 
in or out of use. 


Performs Four Functions 


The beauty of the circuit is that two sets 
of relay contacts are used to perform four 
functions. At the heart of the package is a 
dpdt plug-in relay, made to do duty in 
place of an expensive coaxial-type relay. A 
3pdt relay is an alternative, as you may 
need the spare set of contacts if you add 
more equipment to your station in the 
future. The relay mounts in a socket on 
the back of the box next to the cable fit- 
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SPEAKER 


MA7VAC 
SWITCHED 


Fig. 4 — Circuit of the control box. A3 x 3 x 
10-inch metal box will accommodate all of the 
components. 


DS1 — Panel-mounting 117-V neon lamp with 
built-in dropping resistor. 

J1 — BNC chassis connector. 

J2-J4, incl. — SO-239 uhf chassis connector. 

J5, J6, J8 — Open-circuit 1/4-inch phone jacks. 

J7 — Open-circuit 1/4-inch phone jack mounted 
on insulating board. 

J9, J10, J11 — RCA phono jacks. 

K1 — Dpdt or 3pdt relay, 117-V ac coil, Potter 
and Brumfield KA-4314-1 or equivalent (Olson 
Electronics catalog number SW-633). 


tings. A 3 xX 3 xX 10-inch box was on 
hand and was used because it fit under- 
neath a small shelf on the operating desk. 
But by all means use whatever size fits 
your needs. 

The send-receive switch, on-the-air 
pilot light, and receiver monitor level con- 
trol are right at your fingertips, along with 
two audio output jacks (one is for a tape 
recorder) and the key jack. All the rest of 
the cables enter the box at the back, out of 
sight, but are easily disconnected for ser- 
vicing, changing antennas and such. 

For antenna control, use is made of an 
idea that has surfaced from time to time in 
QST and other publications — the T-R 
switch principle. Instead of switching the 
antenna back and forth between the 
receiver and transmitter, the antenna is 
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always directly connected to the transmit- 
ter. During transmit periods the receiver is 
simply disconnected from the transmis- 
sion line and its input shorted to ground 
to prevent damage to the antenna coils. 

Using this_arrangement also means the 
relay doesn’t have to handle any rf power. 
Impedance bumps in the transmission line 
are avoided by keeping the lead between 
the transmit and antenna coaxial-cable fit- 
tings about an inch in length. In fact, if a 
T adapter is used, only one fitting would 
be needed at the box. 


A Safety Feature 


Another trick prevents possible receiver 
burnout if the key is struck accidentally 
during receive. This allows the transmitter 
plate power to be left on at all times, so 
only one switch has to be thrown. The 
solution is to mount the key jack on a 
small piece of phenolic board before 
fastening it to the box. The key cannot 
complete the circuit to ground except 
when the relay is energized. KIC is wired 
to connect the ground lead to the key jack 
during transmit. At the same time it turns 
on the VFO, which runs continuously. 
Keeping the VFO unkeyed helps prevent 
chirp problems that plague many cw 
operators with simple  frequency- 
multiplying transmitters. For phone 
operation or tune-up, a shorted plug is in- 
serted.in the key jack, J7. 

The other function of K1C is to control 
receiver muting, or monitoring during cw 
operation. It permits the receiver i-f stages 
to operate normally while receiving. 
When transmitting, KIC allows R1 to 
control the monitoring level by supplying 
additional bias to the receiver. Monitoring 
your actual signal is the only way to judge 
its quality — and is something the 
transceiver operator can’t do without 
some extra gear. You’ll also send better 
and be able to tell if your key-down fre- 
quency is the same as when the VFO is 
turned on alone for spotting. (Receiver 
overloading effects may cause differences 
of several hundred hertz in some cases.) 
The level control can be set so that you 
just barely hear the VFO come on before 
you start to send, and this permits a minor 
shift in frequency before you press the key 
and transmit. R1 can be set to allow for 
this without making the level so high that 
a blast of sound hits your ears when the 
key is down. 

With some receivers, Rl may require 
minor resetting when changing bands. For 
phone operation, R1 is turned all the way 
down to prevent feedback. But it can be 
turned up to provide a useful check on 
signal quality when using earphones and a 
dummy load. 


Other Conveniences 


The rest of the features are conve- 
niences you may not need. A BNC jack is 
added for tapping into the rf line for 
scope monitoring of signals. Multiple 
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audio jacks allow flexibility when taping 
or using more than one speaker or headset 
without resorting 
adapters. A switched 117-V ac socket is 
added to control a power relay in a spare 
transmitter. 

This little unit doesn’t give you break-in 
operation, but it does provide the 
switched equivalent of semi-break-in. 
And it has the added plus of monitoring 
your own transmitted signal, rather than 
just a sidetone oscillator. For convenience 
during contest operation, the control unit 
can be plugged into a foot switch, and the 
toggle switch left in the SEND position. 
No problems have been encountered from 
having rf, af and control lines together in 
the same box, but you may want to bypass 
the audio and keying leads for rf with 
0.01-uF disc ceramic capacitors to ground. 
— John G. Harder, WIGVN 


SETTING HEATHKIT CLOCK 
TO WWV TIME 


The Heathkit GC-1107P digital alarm 
clock can be easily modified to display 
seconds and allow exact setting to WWV. 
To make the modification, connect a nor- 
mally open spst switch between pin 32 of 
the clock IC and either hole AB (unused 
with 60-Hz ac service) or the red wire from 
hole AC at SW4. Mount the switch at any 
desired location. 

The clock can now be set exactly to an 
accurate time source, such as WWV. With 
the seconds switch closed, closing the 
slow-set switch will hold the seconds 
count and closing the fast-set switch will 
reset the seconds to zero. — Alan D. 
Shapiro, KTSK, ex-NSBSW 


QST BINDER LABELS 


After 30 years of searching, I’ve come to 
the end of the trail and what I consider the 
answer to fastening QST binder labels 
permanently. Yes, I tried just about 
everything but sooner or later (usually 
sooner!) the labels became unstuck. Now 
that no longer happens. The solution is 
simple. 

Cut the label to fit inside the label 
depression. Lay it aside (the label, of 
course.) Use a cotton swab or a small twist 
of cotton twirled onto the end of a 
wooden toothpick. Dip the cotton into or- 
dinary lacquer thinner. You don’t even 
have to scrape off the coating. In fact, it’s 
better not to. Apply the thinner carefully. 
No harm will be done, however, if you 
should smear outside the designated area. 
Don’t try to wipe off the smear; simply let 
it dry. 

After waiting a few moments, apply 
another dabbing of thinner followed by a 
third a minute or so later. The binder 
coating will become tacky in a minute or 
two. 

Position the binder label in place. There 
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is no need to remove the label glue. Press 
the label into the depressed area with a 
gentle roll of the hand or the soft fleshy 
base of the thumb. Be certain your hands 
and fingers are dry and free of thinner as 
it will instantly liquidate the label print- 
ing. Allow a couple of hours to dry. 
Following that your labels will be stuck 
permanently onto the binder. — L. Edwin 
Rybak, W3QAG 


THE W4FAH PORTABLE 
HF STATION 


The photograph in Fig. 5 depicts my ver- 
sion of a readily portable hf amateur sta- 
tion. I find the advantages of a compact 
“‘ready to travel’’ capability far exceeds 
the disadvantage of weight. 

Being a Sunday morning sun-deck ad- 
dict, I enjoy this station with my triband 
beam or inverted V antennas for bands 10 
through 80. Where fixed antennas are not 
available, I employ a Heliwhip mobile 
antenna with simple wire radials. 


Fig. 5 — A compact, “ready to travel” hf 
amateur station. It is Merritt Scarff’s station in 
Lakeland, Florida. If you hear W4FAH on Sun- 
day mornings, Merritt is likely to be operating 
this equipment from the sun-deck of his home. 


The cabinet is constructed of 1/4-inch 
tempered Masonite pegboard and 1/2- 
inch plywood. It measures 10 inches wide 
by 12 inches deep by 15-1/2 inches high. 
Topside is a large meta! carrying handle, 
an SO-239 for fixed antennas and a 3/8-24 
fitting for the mobile antenna. The top 
shelf houses a Kenwood AT-130 tuner. 
Below that is a Kenwood TS-120S and the 
bottom shelf holds a homemade 20-A 
power supply. — Merritt Scarff, W4FAH 


TOWARD BETTER-LOOKING 
PANEL LABELS 


C) Few of us have access to engraving 
tools and silk-screen equipment for 
making professional-looking labels on our 
equipment panels. Yet most of us feel that 
a piece of homemade gear that works well 
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deserves to look nice if it is to become a 
_ permanent part of the ham station. 

Having grown weary of battling with 
water-transfer and press-on decals over 
the years (to say little of trying to keep a 
fresh supply on hand at all times), I 
turned to the more common practice of 
using Dymo tape labels. I recalled the 
rather tired and ‘‘Shammy’’ look that I had 
obtained when using them in the past, and 
then decided to try a better approach than 
before: I painted the panel a color that 
would match the available label-tape col- 
ors. The results were considerably more 
_ impressive than when I had put, say, 
black labels on a red panel, blue labels on 
a black panel, etc. By selecting paint and 
label colors-that were matched closely, the 
lettering on the labels predominated so 
that the main body of the labels did not 
stand out as grotesque rectangles on the 
panel. . 

A further improvement came when I 
trimmed the ends of the labels to an arc by 
means of scissors. Getting rid of the right- 
angle corners imparted a more profes- 
sional look. A pair of fingernail clippers 
turned out to be a useful tool for that job. 
— Doug DeMaw, WIFB 


CL} When you label the panel of a home- 
constructed project, ‘‘label gun’’ tape just 
_ doesn’t have that professional look. Panel 
decals that say what you want are some- 
times difficult to come by. Sharp-looking 
labels can be made easily using a typewriter 
with carbon-film ribbon, translucent 
Scotch tape and a piece of wax paper. Stick 
a piece of tape onto the wax paper, insert 
the wax paper into the typewriter, and type 
whatever you want on the tape. Then 
remove the wax paper from the typewriter 
and stick a second piece of tape exactly 
over the first, pressing down hard with 
your fingernail. (The second layer of tape 
keeps the print from smearing.) Carefully 
take the tape off the wax paper and apply 
to the panel of your pride and joy. Again, 
press hard with your fingernail. 
__ It is important that your hands be clean 
when making and applying these labels. 
Also, small particles of dirt on the panel 
or between the two layers of tape will 
cause spots to appear on the label. When 
properly applied, the tape will be nearly 
invisible, and from a short distance it will 
seem as though the lettering has been 
typed right onto the gear! — Stan 
Gibilisco, WIGV 


A CONVENIENT WAY 
FOR TAKING QSO NOTES 


A problem I’ve had, and I’m sure other 
hams have also, concerns taking notes 
during QSOs. When I became an amateur 
some three years ago, I soon found it was 
either feast or famine trying to keep 
enough scratch paper on hand. A Magic 
Slate® , made by Western Publishing 
Company, Inc. of Racine, Wisconsin, 


provided a perfect answer to the need for 
something better than paper. It looks like 
an 8- xX 10-inch blackboard with a clear 
cover. Notes can be scribbled on it, and 
when you are through you simply lift the 
clear plastic sheet and the board is erased. 
I have three of these Magic Slates that I 
reuse over and over again, eliminating the 
need for scratch pads. I find they are of 
particular value when I operate in my car. 
— F. F. “‘Jeff’’ Conley, WD90HMR 


OSCAR REMINDER 


Tired of missing the OSCAR pass? A neat 
way to remind yourself is to set the oven 
timer on your kitchen range to sound off a 
few minutes before the orbit. Someone is 
bound to hear the timer and remind you! 
— Bob Sullivan, N4RS, ex-W0YVA 


MORE ABOUT AC GROUNDS 


While looking through some back issues 
of QST, I came across an item in a July 
1976 copy that drew my attention. The 
‘*Hints and Kinks’’ contribution from 
B. H. Hansen, W6HOZ, commented on 
an article by Howard M. Berlin, W3HB 
(ex-K3NEZ), entitled ‘‘Grounding AC 
Lines.’? W6HOZ wrote, ‘‘When a recep- 
tacle is properly mounted in a wall box, 
the pin-hole GROUND is at the bottom.”’ 
While this configuration has merit (a 
power-cord ground pin will be last to 
break contact when the connector is being 
disengaged), it also may present a poten- 
tially dangerous situation. For example, if 
a bare wire or screwdriver should drop 
across the exposed terminals, the resulting 
short circuit could not only produce un- 
wanted fireworks, but under hazardous 
conditions it might touch off a 
catastrophe. 

For some time now, there has been a 
standard practice on new installations, or 
when replacing old receptacles, to mount 
the ground pin at the top as a means of 
protection against accidental contact with 
live pins. Such an incident recently took 
place in my medical electronics depart- 
ment at the Nashville Memorial Hospital. 
— Dave Miller, WA4ZKZ 


REMOVING PILOT LAMPS 


Bayonet pilot lamps recessed deep in fix- 
tures frequently resist removal and break 
or twist out of the bases. The following 
procedure avoids this problem. Use a 
piece of firm rubber tubing of about the 
same diameter as the lamp to wobble the 
lamp loose. Press inward on the lamp (if 
corroded and tight, a drop of lubricant 
will help loosen it) and then apply 
counterclockwise torque while wobbling it 
in a clockwise orbit. This will walk the 
lamp out.of the bayonet lock and enable it 
to be lifted out. — Charles C. Littel, Jr., 
ex-W8KTL 


Fig. 6 — The microphone at WA2JVD is 
mounted on an elbow boom. The boom, which 
originally held a lamp, required only minor 
modification to hold the microphone. 


INEXPENSIVE ELBOW MIKE BOOM 


In an effort to rid myself of the perennial 
encumbrance of a mike desk stand, block- 
ing access to the rig, the log, scribble sheet 
and all other items vital to operating, a 
simple design was borrowed from the 
broadcast trade. A steel frame boom lamp 
was purchased from one of the local 
department stores and found to adapt to 
my need quite easily. It cost about $17 and 
comes in locomotive black, matching 
most rigs. However, decorator colors are 
available for persons with greater 
aesthetic imagination. The mike shown is 
made from burnished stainless steel and is 
quite heavy, weighing nearly 3/4 lb. 
Anything lighter requires added counter- 
weight for proper spring loading. 

The outboard pc board is a solid-state 
sound-actuated switch with its own mike. 
It can be purchased from ETCO in Platts- 
burg, New York and Meshna in East 
Lynn, Massachusetts. I find that it makes 
an excellent VOX unit without breaking 
into the audio lines of the rig itself. 

Fig. 6 shows the boom attached to a 
coffee table in front of a 2-meter rig at our 
summer place, but it is easily attached to 
the back of a receiver or a transceiver. 
Using a boom such as this leaves the desk 
top completely clear for convenient 
operating. — Clifford O. Field, WA2JVD 


REMOVING HARD-TO-REACH 
PA TUBES 


In many modern transmitters and 
transceivers, it is difficult to grasp the 
final amplifier tubes to remove them from 
their sockets, due to the tight compart- 
ment surrounding the tubes. A modern 
version of the Chinese finger grip, 
manufactured by the Kellems Division, 
Harvey Hubbell Inc., of Stonington, Con- 
necticut greatly simplifies tube removal. 
The device, used for industrial applica- 
tions, is compressed slightly and pushed 
down over the tube. When pulled up, the 


braid compresses around the tube 
envelope, allowing the tube to be removed 
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from its socket. The braid may be re- 
moved from the tube by. compressing it 
once again. — David Higgins, KIBCG 


LONGER CALCULATOR BATTERY, 
LIFE 


Inexpensive pocket calculators such as the 
Texas Instruments T1-1000, using push- 
button ON and OFF switches, place a steady 
load of several microamperes on the inter- 
nal battery when not in use. I inserted an 
unsoldered mini plug into the ac adaptor 
jack to keep the battery circuit open when 
not being used. Doing so increased battery 
life considerably. — Dr. J. H. Grant, 
K4HHR 


AMIDON PARTS IDENTIFICATION 


After being off the air for some 20 years, I 
have recently become active again but find 
I’m dragging myself (scratching, not kick- 
ing!) into the semiconductor age. The 
QST articles are of great interest and 
assistance to me. My current projects, a 
VFO with output on 40 and 80 meters and 
a small transmitter, are being constructed 
along the lines outlined in articles by 
Doug DeMaw. 

My plans included the use of Amidon 
beads and toroids but the manufacturer’s 
sizes and mixes of the devices puzzled me. 
William Amidon was kind enough to pro- 
vide me with the following information 
which clarified the matter and it may be 
helpful to others. He said, ‘‘At first, our 
ferrite-bead stock consisted of only one 
material and two different sizes, the larger 
of which was known as the Husky or 
Jumbo size. Later a part number was 
assigned to this bead and it is now known 
as the FB-43-801. 

‘Some time ago, the original part 
numbers for the ferrite toroids were 


The business-like station of KQUMQ is neatly 
housed in an attractive roll top desk. A fan 
provides ventilation and there is a dummy load 
ready to be switched into use whenever the 
need arises. 
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changed for easier identification. For in- 
stance, the original part number 
FT-75-601 was changed to FT-8275. FT 
for ferrite toroid, 82 for the 0.825-inch 
OD, and 75 for the type material. 

‘In any event, the proper core will be 
sent to the customer even though an older 
part number appears on the order.”’ 

The response from Mr. Amidon was 
received through the assistance of the 
ARRL Technical Information Service. — 
Paul Binstock, WODXG 


CLEANING VARIABLE 
CAPACITORS 


For corroded and otherwise dirty variable 
capacitors, which are almost impossible to 
clean with a brush, I use a mixture of 4 
ounces of concentrated lemon juice in 8 to 
10 ounces of water placed in a sauce pan. 
By placing the capacitor in this mixture 
and boiling it for 10 to 15 minutes, the 
device can be made to look like new. A 
few drops of liquid detergent might be 
helpful. A drop or two of oil should be 
placed on the bearings when dry. — Bill 
Pickens, WB5NGF 


HIGH-CURRENT CONNECTORS 


Many homes now utilize 100- or 
200-ampere main circuit breakers. These 
occasionally fail and must be replaced. In 
most cases, there is no trade-in value for 
the old breaker, but they are still useful as 
excellent high-current connectors, handy 
for grounding applications around the 
station. 

Remove the breaker assembly by drill- 
ing off the rivets holding the connector to 
the breaker. The assembly can then be 
discarded. Every breaker will yield at least 
two of these (on the line side) and some 
will have four (two on the line side and 
two on the load side). As these are made 
of brass, you can bury them. 

A good practice is to ground every 
metal object or system to the same ground 
for maximum protection from lightning. 
Larger connectors may be slipped over the 
end of a 3/8- or 1/2-inch ground rod. 
Don’t overlook this idea to ground your 
tower or mast. Not all connectors are 
physically the same. — W. G. McHugh, 
VE3CSK 


AVOIDING DOG-EARED LOG BOOKS 


Do the sheets of your log books get dog- 
eared after a time? To prevent that from 
happening, clip two corners from a kraft 
envelope and fasten these triangles to the 
back cover of your log book with rubber 
cement. Clip the envelope 3/4 inch from 
each corner. Pages of the log book can 
then be slipped under the triangles. When 
the book is filled, the triangles can be 
peeled off yielding a neat log. — Walter J. 
Slack, K7EC 


CEMENT OR TAPE 
THE PIECE OF 
PLASTIC TO 
THIS ARM 


PIECE OF 


3/4"x 1-1/2" 
(49x 38mm) 


Fig. 7 — Keyer contacts can be protected from 
dust and dirt by cementing or taping a plastic 
cover to one of the keyer paddle arms. Double- 
sided tape makes removal and remounting 
easy. 


KEY PROTECTOR 


The contacts of some keyer paddles are 
exposed, resulting, in time, in an ac- 
cumulation of dust and dirt on the contact 
surfaces. Contact resistance increases 
when this occurs and greater force often 
must be applied to the paddles to over- 
come the condition. Poor contacts also 
present the risk of missed elements of 
code characters. 

I use the following adaptation on my 
ham key which prevents such a buildup at 
these crucial points. A piece of trans- 
parent plastic measuring 3/4 x 1-1/2 
inches is cemented to one, and only one, 
of the paddle arms. Use of double-sided 
Scotch tape makes removal and remount- 
ing of the cover easy when access to the 
contacts is needed. — Jose M. Armengol, 
WD4OIW, ex-WA2BNM 


DEGREE FACEPLATE FOR 
ROTATOR CONTROL BOXES 


Some of the less expensive rotator control 
boxes do not have markings for degrees — 
only directions. I find that an easy alter- 
native is to cut a cardboard ring that can 
be marked in degrees and placed against 
the rotator box face. Double-faced Scotch 
tape will hold it in place. — Richard 
Mollentine, WAOKKC 


SPIKE PROTECTION FOR 
SOLID-STATE EQUIPMENT 


High-voltage spikes on power lines can 
enter your equipment via the power lines. 
You may never be aware of them until 
something blows. Protection from this 
hazard can be obtained by a thyristor 
device manufactured by General Electric. 
It is known as the Voltage Spike Protec- 
tor, bearing the G. E. Number GESP-752. 
It is available from several parts-supply 
houses for under $10. That’s cheap in- 
surance! — Wally Millard, K4JVT 
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Fig. 8 — A simple phone-patch circuit. T1 is 
from an RM-52 remote-control unit purchased 
from Fair Radio Sales, Lima, Ohio. A push-to- 
talk switch, not shown, may be added to 


- activate the transmitter. 


SIMPLE PHONE PATCH 


I use the simple phone-patch system in the 
accompanying drawing for interfacing my 
Swan 500-C with the local telephone line. 
This unit, built for under $5, is a little 
gem. T1 is a hermetically sealed UTC 
audio transformer extracted from a 
surplus RM-52 remote-control device pur- 
chased from Fair Radio Sales, Lima, 
Ohio. 

To check the performance of the patch, 
I used a Central Electronics Multiphase rf 
analyzer. The audio levels of the patch 
and the transceiver are set with the aid of 
an oscilloscope. 

Where this circuit is to be used at a sta- 
tion with high power. I recommended the 
installation of rf chokes in series with the 
line to the voice coupler and bypassing 
that line to ground as a means of avoiding 
RFI. This arrangement should work well 
with most modern transmitters and 
receivers. — Howard Johnson, WA8QBJ 


LOCATING ARTICLES OF 
INTEREST QUICKLY 


In going over back copies of QST, I’ve 
come across at least three requests for a 
simplified method of finding particular 
articles without too much waste of time, 
regardless of the availability of the OST 
indexes. 

My suggestion is to have a three-hole 
loose-leaf folder with plenty of sheets. 
Pick the topics of interest such as 
amplifiers, receivers, antennas and power 
supplies for each page. Start with the title 
of the article, page, month and year of 
QST. Some articles may run 100 or more 
lines. There is no need to list anything in 
which you are not interested. — Sam 
Sherman, W2BAM 


RIG NEED DUST COVERS? 


You may find the family budget is thin 
and your equipment getting clogged with 
tumbleweeds. If so, the need for dust 
covers is apparent but can you afford 
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Fig. 9 — Maps can be rolled up and out of the way by fastening them to window shades mounted 
as shown above. 


them? A good alternative may depend a 
bit on your XYL. Attractive covers can be 
made from remnants of material she has 
used for sewing. These pieces can be sewn 
to lining material with your favorite colors 
appearing on the outside. You may wish 
the color to match your equipment. Top it 
off with a monogram containing your call 
sign. Not only will the covers keep the 
dust out but they will also add a touch of 
personality to your shack. (As a token of 
appreciation think of something nice to 
give your wife!) — Gregory Burks, 
NSDQT, ex-WA2LEU, ex-WB5SRKW 


ON OPERATING OUT OF A CLOSET 


Cramped for space? When you operate 
out of a closet as I do, space is at a 
premium. (See ‘‘Put the Ham in the 
Closet,’’ August 1976 QST.) I never have 
been able to display the U.S. Map, the 
Great Circle world map and a Mercator 
map. By gluing or taping these maps to 
window shades of the same length and 
then building a simple bracket to hold all 
of them, you can find the location of sta- 
tions you are talking to at a glance. See 
Fig. 9. — Jerry C. Woods, WB5POQ 


GET A RED BALL-POINT PEN 


The first thing I do when a new issue of 
QST arrives is to turn to the Feedback sec- 
tion. I then make all the corrections noted 
there, finally marking the new Feedback 
section ‘‘done.”’ Temple Nieter, 
W9YLD 


TYPEWRITER PART SECURES KNOB 


The middle knob on my Drake MN-2000 
tuner kept coming off even though the set 
screw seemed to be tight. I replaced the 
screw with an IBM typewriter part no. 
112055. This is a spline screw, but it can 
be adjusted with an Allen wrench. Most 
typewriter repair shops will have this 
screw which will eliminate the slippage 
problem. — Sidney G. Campbell, 
WDOAFW 
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Fig. 10 — To permit an antenna to be passed 
through a patio screen, fasten a zipper at the 
appropriate location on the screen and then 
slit the screen. To avoid “‘botching” the job, 
the slitting should be done last. 


USING A HUSTLER ANTENNA 
ON A SCREENED PATIO 


Operating from a screened patio, as I do, 
requires some acceptable means of placing 
the antenna outside the screened area. I 
might add that my antenna is a Hustler 
mobile unit, which I project through the 
screen. A zipper arrangement, as in Fig. 
10, covers an intentional slit in the screen. 
When the antenna is to be used, the zipper 
is opened sufficiently to allow the antenna 
to project through the opening and then 
drawn down tight against the antenna to 
keep out annoying insects. Others may 
find this idea useful. — H. B. Savage, Jr., 
K4MD 
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Fig. 11 — Don Hutchins, KB6DQ, placed his 
dummy antenna load in one of these attractive 
flower pots outside his den. This solved a 
problem of seeping oll. His XYL added the final 
touch by placing synthetic flowers around the 
dummy load. 


FLOWER POT HIDES DUMMY 
ANTENNA 


After several years of cussing tuner- 
uppers for their long-term carriers and 
their subsequent whistle solos, Tarzanian 
yelling of ‘‘Hellllooooo0”’ and practicing 
arithmetic with ‘‘one-two-three-three- 
two-one,’’ I bought a bucket-of-oil type 
dummy antenna. About the time oil splat- 
ters appeared on my operating desk in the 
den, my wife came home from a shopping 
trip with a pair of large clay flower pots. 
She wanted me to hang these from the 
rafters in front of the den window. While 
installing the necessary hooks, one of 
which was close to where my antenna 
coaxial cables enter the den wall, I had an 
idea. Why not put the dummy antenna in- 
side one of the pots? My wife, a ham 
helper for 49 years, agreed to the idea. 

The bucket of oil is well hidden in the 
pot. A length of RG-58/U_ extends 
through the den wall into the coaxial 
switch. Out of sight, but not out of mind, 
that can of oil is outside the house where 
leakage can do no harm to the desk, 
shelves or carpet. My wife planted grow- 
ing flowers in one pot and stuffed plastic 
flowers around the dummy in the other 
one. See Fig. 11. The hanging pots look 
good from the street. Now I can whistle 
and yell ‘‘helllloooo00”’ while I tune up 
without someone thinking (or saying) 
““get a dummy, you dummy!’’ — Don 
Hutchins, KB6DQ 


TAGGING CABLES 


On some radio equipment it is possible to 
confuse rear connections and cables such 
as ear phones and key or alc and linear 
relay lines. Tagging these cables can save 
time and help avoid mistakes when con- 
necting cables. Plastic tags are commonly 
used in the fresh produce section of 
grocery stores to mark prices after 
weighing. These tags will fit most cables 
having a 1/4-inch diameter or less. 

Clean off crayon price markings with 
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mineral spirits. Then write your cable 
identification with a permanent-ink felt- 
tip marker. Finally, snap tags onto the 
right cables. — Richard R. Regent, 
K9GDF 


ECONOMY QSL CARD 


When retirement income and inflation put 
the pinch on R. A. Gauldin, W5SCPC, he 
fought back. Fancy QSL cards were out 
of the question so he obtained a quantity 
of blank cards and purchased a rubber 
stamp made to his specifications. Large 
letters from a printing outfit in his great- 
great-grandson’s toy box rounded out the 
kit for do-it-yourself QSL cards. Hand- 
written or typed cards serve just as well as 
printed — they lack only beauty, not 
function. — Stu Leland, WIJEC 


A BARGAIN-PRICED DESK 


Old wooden secretarial desks (with drop 
centers) are sometimes available at 
bargain prices. After taking off the old 
top and disposing of it, a flush panel door 
can be installed as a replacement. This will 
result in a nice low-cost operating desk, 
deep enough for the gear and long enough 
to appear uncluttered. Be sure to assemble 
the desk in the shack — it’s too large for 
most door openings! — Willard W. 
Waite, W8GDQ 


TRANSFORMER FOR THE CLOCK 
WITH A NEW TWIST 


From experience in building several digital 
clocks, including some from kits, my 
opinion is that ‘‘The Clock with a New 
Twist,’’ described in October, 1976 QST, 
is by far the best for the price. I did find 
that a suitable transformer is available for 
the power supply from the Digikey Cor- 
poration, Box 677, Thief River, MN 
56701. This company also sells the Na- 
tional MAI001A clock module and the six 
required switches for under $14. 

As an alternative, a dual-winding fila- 
ment transformer may be used: 12 V at 50 
mA and 6 V at 500 mA. If one is not 
found in the junk box, a comparable one 
may be ordered from Olsen’s (part no. 
TF-048), 260 Forge St., Akron, OH 
44327. To use a transformer of this type, 
one must add two 50-PIV 1-A diodes con- 
nected in the form of a bridge rectifier as 
shown in Fig. 12. Furthermore, the 
following precautions must be observed. 
Obtain proper phasing by making the con- 
nections as indicated in the drawing. 
Maximum voltage from E6 to E8 is 21 V 
rms. From either E7 or E9 to E8 the rms 
voltage underload is 7 V. If the 12-V 
winding is rated for 1/2 A or more the 
E6-E8 maximum may be exceeded. When 
this is so, the 12-V winding may be con- 
nected directly to E8 instead of the 6-V 
winding as shown. A dropping resistor 
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Fig. 12 — A power transformer for the “Clock 
with a New Twist.” 


may be added between the transformer 
and E6 to reduce the ac voltage and Vy. 
It is important to test the transformer 
before attaching it to the clock module. A 
simulated load should be used during the 
test. 

A study of the data sheets for the clock 
module may indicate in some cases possi- 
ble variations of the circuit. Such varia- 
tions will involve only the addition or 
removal of a jumper or resistor between 
terminals on the pe board. — D. F. 
Zawada, W9IMJG 


HEARING RADIO AND TV VOICES 
MORE CLEARLY 


As the years roll by, many of us suffer a 
drop in hearing at the higher frequencies. 
As a result, conversations, QSOs and TV 
programs become a bit more difficult to 
understand. I have found that by parallel- 
ing a little transistor radio earpiece across 
the voice coil of the speaker makes a big 
difference. To me the difference is spec- 
tacular! (Of course you have to stick the 
thing in your ear.) In order to reduce the 
volume to the earpiece, place a small 
resistor of 10 to 50 ohms in one lead to the 
device. To make it neat, I enclosed the 
resistor in an old inhaler case — not inap- 
propriate, what? — Wendell P. Munro, 
PhD, WINLO 


DESK-TOP EQUIPMENT SHELF 


Want to organize your station, make it 
easier to operate and give it a new “‘look’”’ 
all at once? If you do, build the equip- 
ment stand shown in Fig. 13. 

The material is aluminum with 1/8- x 
16- xX 30-inch sheet stock serving as the 
top. Sides are 1- x 4-inch tubes with 
1/8-inch thickness. Local machine shops 
often have this material available as scrap. 
Scrap dealers are an alternative source. 

My stand is welded together. Machine 
screws or even self-tapping screws may be 
used instead. Although my stand retains a 
natural mill finish, paint could be applied 
to suit the individual’s aesthetic taste. The 
result is a stand that is better appearing 


Fig. 13 — This desk-top equipment shelf, 
constructed of aluminum stock, is the work of 
Daniel Shine, WA1GGN of West Haven, 

_ Connecticut. 


than a wooden one. Additional storage 
space is available beneath the stand. 
Equipment is placed at eye level. 

One final note: I would suggest a power 
strip, such as manufactured by Waber 
Electric, be fastened to the back of the 
stand. This will eliminate all of the 
dangling cords commonly found behind 
Amateur Radio equipment. — Daniel R. 
Shine, WAIGGN 


HINTS 


OC Keeping spare fuses in a plastic 35-mm 
film container that is taped to the power 
cord is a good idea for Field Day 
operators. — Kenneth Nollet, KOEN 


OC) Applying liberal amounts of water to 
the ground where a ground rod is being in- 
stalled can make the work easier. — 
Margaret Noblet, WB8CLG 


DC I resolved an unwanted frequency shift 
in my old Viking II VFO through removal 
of the dark deposit on the bandswitch by 
carefully applying a silver dip liquid to the 
contacts. The residue should be rinsed 
away with alcohol or warm water. — Paul 
Atkins, K2O0Z 


CJ Prevent nearby business or Amateur 
Radio stations from interfering with 
HW-7 or HW-8 transceivers by inserting a 
1- to 2-mH choke between the switch ter- 
minal and the + terminal of the Heath 
power connector. — John H. Czap, 
WB2LGS 


1) Want to quiet a 14-watt Muffin Fan to 
the level of a 7-watt whisper fan? Then 
series connect nine 50-ohm, 10 watt 
resistors (Radio Shack no. 271-133 or 
equivalent) in one of the ac leads. A light 
dimmer also works, providing a variable 
fan speed. — Charles E. Ficklin, KB3KH 


CLEANING EQUIPMENT 


An issue of Tekscope published by 
Tektronix, Inc., contained some useful in- 
formation about cleaning electronic 
equipment. Some of the points covering 
the cosmetic aspect are given here. 

Many cabinets may be removed easily 
from the chassis. They should be washed 
with detergent, Kelite or equivalent, mixed 
with water (a ratio of 1 part detergent to 20 
parts of water). After thoroughly drying 
the cabinet, the appearance of the instru- 


ment can be enhanced by applying 
WD-40® (a lubricant available in many 
hardware stores) or furniture polish to the 
exterior. For front or side panels, WD-40 
should be sprayed on an absorbent towel 
and then applied to the panels. Do not 
spray it directly on the surfaces. Follow the 
application with a thorough wiping. Use a 
soft 1-inch brush to spread WD-40 in the 
areas around knobs and switches. WD-40 
is made by the WD-40 Company. 

Aluminum graticule covers and panels 
may be made to look like new by using a 
wet sponge and a little household 
cleanser. Rub the scratches and other 
marks until they are clean. Knobs may be 
restored by using a stiff bristle brush and 
detergent mixed with water to remove 
finger marks. 

While the cabinet is removed it is well to 
take a few minutes to apply lubricant to 
the switches, controls and motors, if any. 
For switches, lubricate the detents with a 
light grease and clean the contact with No- 
Noise® , a product of the Chemical Elec- 
tronics Engineering Co., Matawan, NJ. 
Potentiometers should be treated with one 
or two drops of No-Noise or WD-40 ap- 
plied to the shaft, contacts and open areas 
around the covers. Cover removal from 
potentiometers is neither necessary nor 
desirable. Rotate the control rapidly to 
eliminate any noise. 

Cleaning agents such as trichlorethy- 
lene, Freon and others’ containing 
halogens, should not be used. They can 
damage aluminum electrolytic capacitors 
and some printed-circuit materials. 

Use liquid silver cleaner (available at 
hardware and grocery stores) with a cot- 
ton swab or toothbrush to remove tarnish 
from silver-anodized BNC connectors and 
other types. After cleaning the connec- 
tors, be sure to protect them by washing 
each with detergent and water, or by using 
WD-40. Otherwise, the connector may 
develop a small potential from the con- 
nector to ground that may appear as grid 
or input leakage. — Tekscope 
Editor’s Note: Above information taken in part 


rom Tekscope. — Permission to reproduce 
granted by Tektronix, Inc. All rights reserved.] 


DAIRY PRODUCTS SHIPPING 
CONTAINER MAKES A 
CONVENIENT FILING CABINET 


For filing manila folders containing ar- 
ticles, diagrams, catalogs, correspondence 
and other amateur related items that I 
wish to save, I modified a dairy products 
shipping container as shown in Fig. 14. A 
local dairy sold one to me. It took 20 
minutes of work using a hand saw to cut 
away about two-thirds of one panel of the 
container in order to provide an open 
front for access to the file. After the panel 
has been cut, the container may be 
sprayed with paint to suit individual 
tastes. Try this idea if you’d like an inex- 
pensive yet attractive file complete with 


Fig. 14 — An attractive file for manila folders 
can be fashioned from a dairy shipping 
container. About two-thirds of one side is cut 
away to provide access to the folders. 


built-in handles. Bill Coverdell, 


WDO@BCX 


ADJUSTABLE TEMPERATURE , 
COMPENSATION FOR VFOs 


While trying to stabilize a VFO with 
temperature compensating capacitors, I 
couldn’t seem to find the correct value of 
capacitor. I connected a 100-pF air- 
variable capacitor in series with a 10-pF 
N750 temperature compensating capaci- 
tor. After a few tries, I found a setting of 
the variable capacitor that yielded the 
desired VFO stability. — Philip J. Reich, 
W2HUG 


A BETTER-LOOKING DIAL FOR 
THE HW-101 


After owning my HW-101 for a while, I 
grew tired of looking at the plain, harsh 
black-and-white dial: I think it ruins the 
otherwise excellent appearance of the rig, 
subjectively speaking. I cut a 3-1/2 xX 
1-3/4-inch piece of heavy, green plastic 
sheet, such as that used on report covers 
and overhead projectors, and taped it in 
place between the circular dial and the dial 
window. Another piece of green plastic 
sheet, 4 x 2-inches in size, was fitted 
around the meter case and behind the 
panel: It may be necessary to loosen the 
meter case in order to facilitate slipping 
the plastic around it for a light-tight fit. 
When fastening the plastic behind the 
dial, be sure the plastic does not interfere 
with the operation of the dial drive. 

These simple changes give a soft green 
glow to both the dial and the S meter, and 
greatly enhance the appearance of the rig. 
When the HW-101 is turned off, the 
plastic sheet gives the dial a ‘‘blacked 
out’? appearance. Jim Milburn, 
WBSBYK 


STOP THE FIRE, NOT YOUR GEAR 


Do you have a fire extinguisher in your 
shack? Watch out which type you use — 
some may cause more damage than the 
fire! Dry chemical extinguishers generally 
have one of three bases, sodium bicar- 
bonate, potassium chloride or ammonium 
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phosphate. The potassium chloride, in 
combination with moisture, can corrode 
many metallic materials. Ammonium 
phosphate forms a soft, sticky mass when 
hot and clings to surfaces after cooling. It 
can’t be blown or brushed away. The best 
fire extinguishers to use in your shack are 
carbon dioxide, Halon 1301 and Halon 
1211. A fire also may be doused with 
water, after the power has been killed. 
The recommended extinguishers aren’t 
cheap, except for the water, but neither is 
most electronic gear. Use whatever is 
available if further property damage or 
loss of life possibilities exist. But, if you 
have a choice, try to stay away from dry 
chemicals. — LEARA Newsletter 


PLASTIC-BAG TIES MAKE 
NEATER CABLE HARNESSES 


The serrated plastic ties supplied with 
disposable plastic bags are useful around 
the shack and mobile installation to hold 
the various cables together (Fig. 15). 
Unlike the commercial version, they may 
be unfastened when a wire must be added 
or removed. — William D. Beal, WI1PNR 


Fig. 15 — Economical cable ties. 


ANOTHER ANTI-SKID IDEA 


To prevent my key and homemade 
cabinets from sliding on the operating 
bench, I use pieces of foam rubber 
weather stripping that can be attached to 
the bottom of the equipment in place of 
rubber feet. This material comes in a roll 
and may be purchased at discount and 
hardware stores. It has an adhesive back 
that makes application simple. I find this 
material is cheaper than rubber feet and it 
absorbs vibration very well. — Terry Ray 
Smith, KASBIS 


KEEPING LOG INFORMATION IN 
ORDER FOR LATER ENTRY 


Ever find yourself frantically rifling the 
wastebasket for QSO notes and log infor- 
mation that had been put on a random 
piece of paper you misplaced? Here is 
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what I did about a situation like that. I cut 
some small sheets of paper (about 3 x 4 


inches) that I keep apart from my copy’ 


board, but within easy reach. On these I 
write call sign, name, RST, date, time and 
whether to QSL. When it’s my turn to 
transmit, I just glance at my pad for call 
and name. At the end of each QSO, I put 
the sheet face down in a small container 
and later it is a simple task to log my calls 
in proper sequence. — Fred Pate, 
WD8BTF 


THUMB INDEX FOR CALLBOOK 


A thumb index for your Callbook can be 
made by holding the pages of each call 
area together and feeding them slowly 
into a grinding wheel. Grind about 1/4 
inch deep. — Reggie Brown, WA4YKJ 


FOR RESTORING KNOBS 


Secretaries and typists use a product 
called Wite Out® , made by Wite Out 
Products, Inc., Beltsville, Maryland. 
While it is mainly for corrections on 
original or master copies, it is also great 
for restoring dots or graduations on con- 
trol knobs. A touch of it also makes dimly 
lighted dial pointers stand out. Those who 
restore antique gear will find the product 
indispensable. It is easy to use and is 


water-soluble until dry. —  Véictor 
Woodling, W9JNH 
LONG-WAVE CONVERTER 


The simple long-wave converter I have 
built provides surprisingly good results 
(Fig. 16). At Hilton Head Island, I receive 
be signals on 164, 180 and 185 kHz plus 
the San Francisco SFI on 192 kHz. The 
converter tunes down to 10 kHz. 

A random-length wire or vertical anten- 
na will furnish adequate signal pickup. I 
do not recommend a loop antenna. 
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As the diagram indicates, the output of 
the converter is in the range of 7.0 to 7.5 
MHz. This is fed to the input of my Tem- 
po One receiver. The oscillator is an Inter- 
national Crystal OX-1 set for 7 MHz. I 
find that almost any diode type may be 
employed in the circuit as a substitute for 
the 1N34. In order to avoid stray rf 
pickup, the diode cathode should have a 
short lead connected to the output jack. 

For the inductors, I suggest using Miller 
part nos. 9002, 9004 and 9006. A standard 
2.5-mH inductor will provide resonance 
for a random length wire in the vicinity of 
180 kHz. Some experimentation with 
capacitance and resistance values should 
result in peak performance. — David 
Curry, Hilton Head, South Carolina 


NOVICE STATION — 
ECONOMY STYLE 


Many Novices are lacking in the ‘‘finan- 
cial department,’’ and cannot afford com- 
mercial equipment. Some may not realize 
that radios and television sets, which have 
been discarded, contain a large part of the 
components needed to build a basic 
Novice radio station. Such pieces of 
equipment may be had for the asking 
from friends and neighbors and even from 
the town dump. Many earlier-model TV 
sets contained one or more heavy-duty 
power transformers. 

For the Novice who goes the ‘‘salvage 
route,’” here is some advice. When 
something is acquired, don’t immediately 
attack it with wire cutters. Stripping of the 
chassis should be done systematically. 
Tubes should be removed carefully, iden- 
tified and tested. Discard the weak ones. 
Resistors and capacitors should be un- 
soldered from mounting points, keeping 
the leads long. Tube sockets may be 
removed after drilling out the mounting 
rivets. Identify and tag transformer leads. 
Avoid cutting transformer and choke 
leads short. Bolts, screws and 
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Fig. 16 — An easily built long-wave converter. The local oscillator is an International Crystal 
Manufacturing Company OX-LO or OF-1-LO. L1, L2 and L3, respectively, are J. W. Miller adjustable 
wide-range inductors nos. 9002 (0.180 to 0.800 mH), 9004 (2.10 to 8.00 mH) and 9006 (12.0 to 40.0 
mH). A 2-pole, 3-position rotary switch is used for S1. S2 is a general-purpose, single-pole, three- 
position switch. The 7.0- to 7.5-MHz output of the converter is fed through coaxial cable to a 
shortwave receiver. 


miscellaneous hardware are always handy 
to have: These items should be sorted for 
keeping in marked storage trays or boxes. 
CAUTION: The picture tube in a TV 
set can be dangerous if handled roughly. 
Do not carry the tube by the neck. Place it 
in a large carton for the sake of safety. 
With a little guidance from a more ex- 
perienced fellow amateur, the Novice who 
is willing to build his equipment from 
stripped components will find he can do 
so at minimum cost. This learning ex- 
perience will go a long way toward 
developing self-reliance and a _ better 
understanding of one’s station equip- 
ment. — Michael Bauer, WD9ACX 


RF BLEED THROUGH 


Many devices that are commercially made 
have meters that are not shielded. As a 
result, rf leakage is possible. This is true 
of some transmitters and SWR bridges, 
for instance. Commercial meter hoods 
can be installed. If the meter terminals 
and leads are not exposed, aluminum foil 
can be placed around a meter and ground- 
ed. Doing so, however, requires extreme 
care. There should be no possibility that 
the terminals of the meter can become 
shorted. — Richard Mollentine, Overland 
Park, Kansas 


LEST WE FORGET 


In order to remember upcoming events, I 
keep a small desk diary handy while 
reading my ham magazines and make 
notes of the events on appropriate pages. 
The diary, obtained from a stationery 
store, includes reminders for contests, 
special operating events, conventions, 
hamfests and local club activities. 
Magazine issues and page numbers are 
also noted for reference. By checking 
ahead in the diary every week, I have a 
complete schedule of all upcoming events 
at my fingertips. — David Miller, 
WA3COS 


HINTS AND MORE HINTS 


I’ve noticed quite a few hints on ways to 
keep one’s hand key from moving about 
on the table. The best and least-expensive 
method I’ve found is to use loops of 
masking tape between the key base and 
the table. Two loops are formed with 
about two inches of masking tape. The 
top half of each loop is secured to the base 
of the key, and the key is then pressed 
down on the operating table. This method 
keeps the key firmly in place, yet it may be 
removed without leaving any gummy 
residue on the table. 

I recently built a shelf for my operating 
table to hold all my equipment about six 
inches above the surface. This permits me 
to store my hand key, bug and keyer in the 
space beneath the shelf. With the keyer 


under the shelf, I am no longer able to see 
the indicator knob for adjusting keyer 
speed. I cemented a small piece of plastic 
to the knob, to protrude above the edge of 
the knob. By locating the position of the 
plastic with my fingers, I am able to deter- 
mine the setting of the speed control, and 
thus control keyer speed without looking 
at the knob. This might be a useful ac- 
cessory for sightless hams. 

I have always envied owners of 
transceivers equipped with ‘‘spinner’’ 
knobs on the VFO. After seeing the fre- 
quency control knob on the Heath 
SB-104, I considered purchasing such a 
knob from Heath. Instead, I found a but- 
ton with a recessed center in my XYL’s 
sewing box, and cemented it to the edge of 
the knob on my SB-102. The button was 
selected to provide a good fit to my finger- 
tip, and also to match the color of my rig. 
I can now shift effortlessly from one end 
of the band to the other. — Stu Levens, 
KBOKM, ex-WB9OGK 


MECHANICALLY GENERATED 
NOISE IN OLDER RECEIVERS 


My WWII vintage receiver has at times 
been plagued by a scratchy, static-like 
noise that occurs as the main tuning is 
changed. It sounded like a classic case of 
dust between the variable capacitor plates 
but the usual air hose treatment was un- 
successful. In addition I carefully cleaned 
the rotor grounding copper wipers with 
fine emery paper and contact cleaner, but 
still without results. 

I took a hard look at the gear train. 
There was a tension spring wound around 
one of the gear shafts that appeared 
suspicious. I removed the spring, sanded 
it lightly at the places where it touched the 
shaft, and reinstalled it. The result — no 
more noise! A light shot of contact 
cleaner finished the job of removing the 
oxide that had built up. Owners of older 
equipment might do well to keep my ex- 
perience in mind when tracing the cause of 
scratchy tuning. — Penn Clower, WIBG 


SOUND DIRECTOR FOR THE TS-820S 


Using my Kenwood TS-820S and not 
wishing to have an outboard speaker, I 
found that placing a V-shaped piece of 
cardboard over the speaker grille so that 
the sound was directed toward me was 
equivalent to having the speaker face me. 
This idea may help other transceiver 
owners whose equipment has a speaker 
faced toward the ceiling. — Tom Serur, 
WS5SAPM 


A “SMART”? BLOWN-FUSE 
INDICATOR 
The circuit shown in Fig. 17 functions in 


similar fashion to the common open-fuse 
indicator, where a neon lamp is connected 
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Fig. 17 — A blown-fuse indicator circuit. 


in parallel with the fuse. When the fuse is 
open, a minute current passes through the 
bulb, causing it to glow. In the circuit 
shown, the bulb glows steadily when the 
fuse is good and flashes when the fuse 
opens. The flashing rate, determined by 
the values of RI and Cl, is about 10 
flashes per second with the component 
values shown. — Ted Lincoln, WA6HWJ 


RECEIVING SHIP AND SHORE 
RADIOTELEGRAPH ON THE 
KENWOOD R-300 


The Kenwood R-300 general-coverage 
receiver covers from 170 kHz to 30 MHz 
in six bands. However, Band A stops at 
410 kHz and Band B begins at 525 kHz, 
leaving a gap from 410 to 525 kHz. I 
wanted to copy the ship and shore 
radiotelegraph stations on 500 kHz, the 
international calling and distress frequen- 
cy. Therefore, I looked for a simple 
modification but found that none was 
needed. The receiver is furnished with a 
500-kHz marker and all you have to do is 
tune to the bottom of Band B, activate the 
500-kHz marker, then tune the band- 
spread down to approximately number 
10. With the marker in, you can then tune 
the R-300 to exactly 500 kHz. — Ed 
Hayden, K3OKL 


INEXPENSIVE NAMEPLATES 


For indentification at hamfests and 
conventions, attractive homemade name- 
plates, such as those shown in Fig. 18, can 
be fabricated at a fraction of the cost of 
engraved Bakelite® plates. Obtain a small 
amount of 1/16-inch model airplane 
plywood from a hobby store. It is general- 
ly sold in pieces 4 X 10 inches. With a 
fine saw or sharp knife cut this into strips 
3/4 X 3 inches. 

Sandpaper the wood smooth. Use Stik- 
On® letters, available at many stationery 
stores, to spell out your name or call sign. 
No glue is necessary to secure them to the 
wood. With a small brush apply a coating 
of varnish to the surface of the wood. 
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HYMAN WALLIN 


| 


Fig. 18 — An inexpensive nameplate made 
from hobby materials. 


When dry, cement a metal pin-back to the 
side of the wood without the letters. 

Small strips of thin white or colored 
plastic can be used instead of wood. Half- 
inch letters are appropriate. They are 
available in many sizes and colors from 
hobby stores as are the pin-backs. 

Desk nameplates are made in a similar 
manner, but the wood should be 3/16- x 
1-1/4-inch pine. It is sold at lumber yards. 
Letter size should be 1 inch. A small block 
of wood glued to the back of the desk 
plate will hold it upright. — Hyman 
Wallin, W3NVD 


MORE ON NAME TAGS 


To make yourself a very attractive name 
tag to wear at hamfests, obtain a piece of 
copper circuit board and some rub-on dry 
transfer letters in your preferred style of 
lettering and color, and design the tag 
layout. Cut the circuit board with a fine 
cut jig saw, sand the edges, then apply the 
letters. A bit of judgment will be required 
while keeping alignment in mind. 

When this is done, lay a piece of paper 
on top of the badge and use a flat side of a 
pencil to rub the paper seating the letters. 
Place the tag into some etchant as you 
would with a circuit board. When done, 
rinse with water, dry and polish the cop- 
per with steel wool. Dust it off, then apply 
two or three coats of high-gloss 
polyurethane varnish, letting each coat 
dry before applying the next coat. 

Obtain a badge pin from a hobby store. 
Roughen the back of the badge and then 
epoxy the pin to it. You will now have 
yourself a badge you can wear with pride, 
and best of all you made it yourself! — 
Joseph Rigg, Jr., W8USS 


{Editor's Note: Phil Rand, W1DBM, has gone one 
step further. He used a somewhat similar idea, 
having a QSL card format that in reality is a 
printed circuit operating a set of flashing LEDs. 
it’s quite an attention getter!) 


THAT OUNCE OF PREVENTION 


All electronic equipment needs occasional 
maintenance. Unfortunately many hams 
are neglectful in this respect. For instance, 
a receiver might not have been checked 
out for so long that signals are nearly in- 
audible. A simple routine may nip some 
receiver troubles in the bud. I turn on the 
crystal calibrator and record the calibrator 
S-meter reading for one or two frequen- 
cies on each band. At six-month intervals, 
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I compare the calibrator S-meter readings 
with the recorded values. A major dif- 


ference in signal strength indicates that’ 


servicing the set is needed. — Paul 


Zander, AA6PZ, ex-WB6GNM 


LOCAL VS. UTC 


Many operators prefer keeping logs in 
UTC. The amateur who wishes to do so, 
but does not want to have an extra clock 
or adapt a clock to UTC, may find my 
simple approach convenient. Fig. 19 
shows how I marked a card with the 
equivalent times for my area which is in 
the Mountain Standard Time zone. The 
idea is easily applied to other time zones. 
— A. F, “‘Pete’’ Peters, KF7R, ex-KB7BI 


FILM CONTAINER USEFUL 
‘FOR JACKS 


Those plastic containers for 35-mm film 
make excellent protective covers for 
1/4-inch jacks to be used on speaker ex- 
tension cables (Fig. 20). Since the plastic is 
flexible, it will stand abuse. — Julian 
Meyer, WODYC 


FOR QUICKER CALLBOOK 
REFERENCE 


Here’s a handy way to index your 
Callbook — just separate the pages for 
each call area and then mark the edges 
with a marking pen. Stagger the marks 
and then write in the call areas. This index 
makes using the Callbook faster and 
easier whether you’re looking for one call 
sign or many. — Jim Samuelson, 
WD6CIS 


HERESY 


I have seven years of QST stored in one- 
half inch of my file drawer. Three years of 
73 and about 40 assorted copies of CQ 
take up three-quarters of an inch. How? 
Xerox copies of the annual index for com- 
plete series and monthly index for broken 
series. The magazines are stored in the 
garage. Heresy? Not yet! 

Not all of us have basement walls lined 
with bookshelves for our magazines. 
Some don’t have basements! What to do 
with magazines after reading them? 
Donate them to the library; give them to 
new hams; sell them (older complete sets 
have a high value) or give them to the 
recycler. Or do you wish to keep a file of 
the useful and interesting articles but 
simply don’t have the room needed? 

You can very easily reduce the size of a 
magazine 30 to 50 percent. Cut the back 
spine of the magazine, removing all the 
binding material and the folded edges of 
double pages. I have used a single-edged 
razor blade or a sabre saw for this job. A 
wide variety of power woodworking tools 
could probably be utilized. Save the front 


uTc 
CORRESPONDING 
TO LOCAL TIME 


Fig. 19 — A card, marked in the manner shown 
above, makes a quick-reference means for con- 
verting local time to UTC. The one above is 
marked for MST vs. UTC. By placing the inner 
circle on a moveable card, time conversions for 
other time zones are easily made. 


Fig. 20 — A 35-mm film container used to 
protect speaker-extension jack. 


and back covers. Remove the staples. Go 
through page by page and save what you 
wish. It will be different for each of us. I 
don’t find much use for two year old pro- 
pagation forecasts for example. Letters to 
the. editor may contain useful comments 
on building projects. Include corrections 
notes. Some editorials may be worth sav- 
ing but some magazines are definitely im- 
proved by their removal. Need some 
details? 

When you are through, assemble the 
pages in order and drive two or three 
staples through the magazine and both 
covers. A ceiling tile stapler works well if 
the magazine is supported on the narrowly 
opened jaws of a vise. The usual index can 
be added to your file as noted before. 

There it is. That’s heresy. A beautiful 
inviolate magazine has been brutally 
mutilated; but you now have a working 
library where previously you had none. 

When you find that even this becomes 
too space consuming, you must then go to 
your oldest issues and after a fond last 
rereading remove that interesting article 
on Leece-Neville repairs, superregenera- 
tive receivers for 2 meters, or how to. run 
6-volt gear in the new 12-volt cars. What’s 
left, such as guys and halyards, inexpen- 
sive towers and radio theory that is of cur- 
rent use, can be clipped and filed in 
folders by subject. Run the rest with some 
newspapers through your ‘“‘log roller’’ 
and in the fireplace it will give you its final 
quotient of dreams and reflections. Put 


the ashes on the garden and eventually, if 
you can’t get the XYL into radio, at least 
you will get some radio into the XYL. — 
Bob Anderson, KBOVZ 


N6AZL STATION CONSOLE 


A cabinetmaker would have hysterics 
looking at it. In fact, three of them told 
my son Scott, N6AZM, who assisted in 
the project, that it couldn’t be done my 
way. However, as a stubborn accountant- 
wood-butcher type, I proceeded to do it 
anyway. 

The gimmick is the surfacing. Instead 
of using bare wood, wood-toned stain or 
paint as a covering for plywood, I wanted 
something different. Formica was too ex- 
pensive, so I settled on a melamine- 
coated, Masonite-like hardboard product 
with a thin covering of plastic. Mine is 
stamped ‘‘Made in Brazil’’ but similar 
products must be made elsewhere. The 
4-x 8-foot or 5- xX 5-foot sheets are sold 
in home-improvement stores as shower 
stall or tub wall coverings. I bought two 5 
x 5 sheets for $8 each. This material does 
not warp, shrink, swell, chip or peel. It 
can be sawed, filed, planed, sanded or 
whittled. 

If you already have a satisfactory bench 
or table for your rig, these sheets could be 
adapted by making cut-outs for the equip- 
ment faces. This alone would eliminate 
those dark, gaping holes and hide the 
tangled mass of cables and wires that are 
necessary at even the simplest station. 

The framing of my console consists of 
3- X 3-inch corner posts, equipment shelf 
bracing and footrest. For the top and desk 
any grade of 3/4-inch plywood is satisfac- 
tory inasmuch as it will be covered. The 
front panels and equipment shelves are 
made with 1/2-inch plywood. 

I designed the lower panel for a 
25-degree slope. The Masonite covering 


Fig. 21 — This well-arranged station console is the handiwork of Bill Sheppard, N6AZL, of San 
Jose, California. Bill proudly explains that credit for the faultless construction of the Heathkit 
equipment in the console goes to his wife, Helen. A goose-neck boom, mounted on the upper 

front panel, has recently replaced the D-104 microphone desk stand in order to avoid desk-top 


clutter. (photo by WA6WNU) 


the instrument panels is not glued to the 
plywood, although it could have been. It 
fits nicely and is held in place by friction 
along the edges. Vertical instrument 
panels are screwed from the side on the 
outside of the covering for easy removal. 
Screws do not show from the front. The 
desk drawer, ready made, is from a 
modular set of shelves. 

The remaining hardboard is glued to 
the ‘‘ply’’ with standard wall panel 
adhesive. Corners were beveled with my 
new saber saw. (What a chore!) Alumi- 
num corner mouldings prevent dents and 
cover mistakes. An acrylic-plastic desk 
top is surrounded by standard moulding. 


Casters are under the corner posts. For 
easy turning these should have a fairly 
large diameter. 

My XYL, Helen, constructed the 
Heathkit equipment shown in the 
photograph. She knows nothing about 
electronics and has yet to master 5 wpm. 
But she taught herself to solder years ago 
and everything she builds works like a 
dream. Maybe if she got a license I would 
never be allowed time to sit down in front 
of this thing. Hmm! Maybe I shouldn’t 
encourage her so much. Helen, turn off 
the cassette . . . you’ll never learn the 
difference between A and N! Bill 
Sheppard, N6AZL 
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AN 80-METER VFO FOR 
THE SARDINE SENDER 


When I received my October 1978 QST, 
the picture of the Sardine Sender caught 
my eye. After reading the article I decided 
to give it a whirl. A few days later, with a 
dummy load and a borrowed crystal, I 
gave the little rig the smoke test. To my 
surprise, it worked fine. It provided a 
half-watt of output. I was rewarded with 
an even greater surprise when VE3HKJ in 
Elora, Ontario came back to me with a 
589 report. 

The restriction of crystal control led me 
to construct the VFO described in the 
ARRL publication Solid State Design for 
the Radio Amateur. See Fig. 1. Com- 
ponents are mounted on a piece of per- 
forated board and housed in a salmon can 
(should we now call this the ‘‘Salmon 
Solid Sender’’?). When I first coupled the 
VFO to the Sardine Sender, the transmit- 
ter produced only 1/4 watt of output. To 
obtain more power from the Sardine 
Sender, I changed R1 from 47 kQ to 22 kO 
and R3 from 220 ohms to just 3.3 ohms. 
These modifications, which change the 
first stage biasing, do not affect operation 
when using a crystal. I key the power to 
the VFO. There is no evidence of chirp or 
instability. I do notice that if the VFO is 
placed close to the transmitter, rf gets into 
the VFO, resulting in a raspy sounding cw 
note. Putting a top cover over the VFO, 
or placing the units a foot apart, solves 
the problem. 

To date, I’ve worked 15 states and three 
provinces with QSLs received from most 
of the stations. The total investment in the 
Sardine Sender and VFO is $12. Not in- 
cluded is the price of the sardines and the 
luxurious salmon. After all shouldn’t 
those be charged to the household food 
budget? — D. Richards, VE3IDS 
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Fig. 1 — The popular Sardine Sender (October 
1978 QST) is no longer “rock bound,” with the 
addition of this VFO. The configuration is 
taken from the ARRL publication Solid State 
Design for the Radio Amateur. Interconnection 
of the VFO and the Sardine Sender is ac- 
complished by means of two short lengths of 
RG-174/U cable, or equivalent, with appropriate 
connectors for mating with coaxial jacks J1 
through J4. J1 is connected to J4 and J2 to J3. 
Do not confuse these new jacks with those 
shown in the original Sardine Sender diagram 
(October 1978 QS7T). Resistances are in ohms. 
Capacitances are in picofarads except for 
decimal values which are in microfarads. 
L1 — Type T-68-2 toroid core wound with 30 
turns of no. 22 enameled wire. 
Q1 — Motorola MPF 102 JFET or equiv. 
Q2, Q3 — Type 2N2222 general-purpose trans- 
istor or equiv. 


SET NOTCH 
IN THIS RANGE 


mo 


1 
| 
! 
i 
U 


RECEIVER I-F 
oo 


| 
| 
| 
| 
| 
| 


{=F -CEVEL 


1000 


Fig. 2 — Setting notch filter for improved 
receiver selectivity. The audio output frequen- 
cies shown are for example only. 


IMPROVING NOTCH-FILTER 
SELECTIVITY 


Here is a simple method of improving the 
cw selectivity of any receiver having a 
notch filter. The idea is well-known 
among old-timers. It is most useful with 
receivers lacking steep skirt selectivity. 

Simply set the notch to the ‘‘high 
pitch’’ side of zero beat as shown in Fig. 
2. This results in improved rejection of 
high-pitched noises by making the i-f 
response steeper. The exact setting of the 
notch for best results must be determined 
by experimentation. This technique may 
also be used to advantage for ssb recep- 
tion. Pencil marks on the dial make for 
quick resetability in case the notch is need- 
ed for its conventional purpose. — Stan 
Gibilisco, WIGV 


VARACTOR TUNING THE 
MINI-MISER’S RECEIVER 


I built the Mini-Miser’s Dream receiver 
from May 1978 QST using a pc board 
from Circuit Board Specialists. The local 
oscillator in my unit was very unstable. I 
traced the cause to a faulty variable 
capacitor. Rather than locate a new one, I 
chose to modify the local-oscillator circuit 
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Fig. 3 — Excellent stability is provided in the 
Mini-Miser’s Dream Receiver (May 1978 QST) 
by installing varactor tuning of the local 
oscillator. The circuit is the work of Kit 
KohIimoos, W6ISO. Resistance is in ohms. 
Capacitance is in picofarads except for the 
decimal value, which is in microfarads. 


to a voltage-variable capacitance (varac- 
tor) type. The results were outstanding. 

Fig. 3 shows the circuit I developed. 
With the values shown, the tuning range is 
6990 kHz to 7160 kHz. R1 is the tuning 
control. It is a 10-turn Helipot, thereby 
giving me plenty of vernier action. Perfor- 
mance is excellent: I am unable to 
measure my drift from a cold start to a 
period much later. The diodes I used are 
MSI Electronics no. ZC-808. Other 
brands of tuning diodes should work 
equally well in this circuit, provided the 
capacitance range is selected for the fre- 
quency spread desired. — Kit Kohlmoos, 
W6ISO 


COMMON-MODE HUM IN 
DIRECT-CONVERSION RECEIVERS 


A direct-conversion receiver may be vir- 
tually impossible to use with ac-line 
operated power supplies, owing to ex- 
cessive hum. Part of this problem is that a 
direct-conversion receiver obtains most, if 
not all, of its gain at audio frequencies. 
Hence, the high audio gain makes the 
system subject to the smallest ac hum on 
the power supply. The cure for this prob- 
lem is just better regulation in the power 
supply, which is easily realized with an 
integrated-circuit regulator. 

A more subtle form of hum is also com- 
mon and does not depend upon power- 
supply regulation. This hum is not present 
when no antenna is connected to the ‘‘dc’”’ 
receiver. However, when an antenna is at- 
tached, a very rough sounding hum-like 
noise is noted. The amplitude of this 
response peaks as the antenna trimmer is 
tuned. There are a number of possible ex- 
planations. The most realistic is that local- 
oscillator energy from the dc receiver is 
coupled into the power-supply lines. This 
energy is transferred back through the 
power supply where it is modulated by the 
rectifier diodes. The resulting hum- 
modulated note is now coupled into the ac 
line. This signal is radiated and picked up 
by the nearby station antenna. Only the 
sidebands are detected. 

While diagnosis of this problem may be 
subtle, a solution is deceptively simple and 
is shown in Fig. 4. A large ferrite toroid is 
wound with a bifilar winding of 
reasonably large wire diameter. Ten turns 


‘of no. 18 are usually suitable. The core is 


not critical although it should have a high 
permeability. An Amidon FT-82-75 is 
recommended. The effect of this balun- 
like circuit is to present a high impedance 
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Fig. 4 — Using a toroid with bifilar winding to 
reduce hum. 


for any rf paths between the receiver and 
the power supply. Only the de difference 
voltage from the power supply is applied 
to the receiver. ; 

In the writer’s station this method was 
applied with three different direct- 
conversion receivers. In two of the three 
cases the receivers were previously useless 
except with battery power sources. With 
the toroid, no differences could .be 
detected when switching from a battery 
pack to a well-regulated ac supply. — Wes 
Hayward, W7ZOI 


VFO MECHANICAL STABILITY 


A possible source of VFO instability is 
movement of a panel-mounted variable 
capacitor relative to the rest of the 
oscillator circuit, the frequency of which 
it controls. If the entire VFO is built on a 
circuit board that is secured rigidly to the 
tuning capacitor, the problem can be 
eliminated. For receiver type capacitors 
with a heavy U-shaped frame, an easy way 
to achieve mechanical stability is to mount 
the oscillator circuit board directly against 
the variable capacitor by means of 
machine screws and spacers as shown in 
Fig. SA. For small open-type capacitors a 
circuit board can be made with two large 
foil areas which can be soldered directly 
onto the stator bars or the bottom edge of 
the stator plates as in Fig. SB. 

A drop of epoxy cement will hold a 
toroid coil quite rigidly against a circuit 
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Fig. 5 — For stability of a VFO, the entire 
oscillator circuit board can be mounted on the 
frame of a capacitor by means of spacers and 
machine screws, as shown at A. Two large foil 
areas extending forward on the circuit board of 
an oscillator can be used to solder the entire 
board to the stator bars of an open-type 
variable capacitor such as shown at B. 
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board. Other components will be held 
adequately by their leads. Such construc- 
tion leads to a VFO that is one rigid unit. 
The only solid mechanical contact with 
the rest of the equipment is through the 
normal mounting of the capacitor. I have 
used this technique to build exceptionally 
solid and stable oscillators for a 3.5-MHz 
QRP transceiver and for a 16-MHz 
tunable oscillator for the second converter 
in a 146-MHz transceiver. I have neither 
the tools nor the skill that would have 
been required to produce such stability 
using conventional techniques. — Albert 
S. Woodhall, NLAW 


ALTERNATE RECEIVING 
ANTENNA MODIFICATION 


Often the use of a low-noise receiving 
antenna for the 160- and 70-meter bands 
will reduce atmospheric-noise levels 
sometimes associated with vertical, sloper 
and inverted-V antennas. Popular low- 
noise receiving antennas include the 
Beverage, loop or randon-length wires 
mounted close to the ground. To switch 
such an antenna to and from a transceiver 
may require an expensive coaxial relay, a 
not-so-handy manual switch or a simple 
modifications that requires 30 minutes 
and an expenditure of 45 cents. Credit for 
the idea goes to KIPBW, a well-known, 
160-meter DXer. 
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Fig. 6 — An arrangement for using a separate 
low-noise receiving antenna with the FT- 
101E/EE transceivers. 


I modified my FT-101EE according to 
Fig. 6. The idea can be used for similar 
transceivers. In the FT-101 series, RL-2 is 
the transmit-receive relay. A normally 
closed, miniature phone jack is installed 
between the receive side of the transmi- 
receive relay and the protective bulb fuse. 
I installed the phone jack on the rear of 
the FT-101EE using a hole vacated by 
removing the AF IN jack (RCA type). 
Many miniature phone jacks will fit 
directly into the hole without drilling. At 
trade-in time restoration is quick and 
easy. 
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Feeding the alternate receiving antenna in- 
put to this jack through the matching plug 


removes the main antenna from the 


receive circuit. Simply pull the plug for 
normal reception through the transmit- 
receive relay. — Bill Smith, WSUSM 


ECONOMICAL SIGNAL 
GENERATOR FOR SSB RIGS 


CL} I felt the need for a signal generator 
that would have high output peaks but 


Fig. 7 — This miniature signal generator, 
which can be held in the palm of your hand, is 
a reliable ssb tune-up aid at W1ATC. It 
simplifies transmitter and amplifier 
adjustments. 
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Fig. 8 — This circuit is for a very simple signal 

generator that can serve as an aid for ad- 

justing ssb transmitters and linear amplifiers. 

T1 should be lightly loaded. Also shown is a 

representation of typical waveforms produced 

by the device and the resulting ssb transmitter 

output. 

DS1 — Neon panel light with built in resistor, 
RS-272-704. 

P1 — Ac plug. 

P2 — Three-conductor microphone plug, 
RS-274-285. 

R1 — Centralab potentiometer, 1000 ohms, 
no. F1-1000 or equiv. 

S1 — Spst switch, RS-255-602. 

T1 — Audio output transformer, 1000:8 ohms, 
RS-273-1380. 

Misc. — Communications type knob, 0-10, 
RS-274-413; strain-relief plug; grommet. 

Utility Cabinet — 3-1/4 x 2-3/16 x 4 inches, 
RS-270-251. 


low average voltage. It seemed such a 
device would be useful in tuning up my 
ssb_ transmitter and linear amplifier 
without unduly overpowering the dummy 
antenna. See Figs. 7 and 8. 

The circuit is simple and has proved 
very useful, not only for transmitter tun- 
ing but also for setting the alc control on 
the linear amplifier. When my Dentron 
MLA-2500 is driven to the point where the 
alc starts to cli the peaks, the rf output to 
the dummy load is 50 watts. 

Most of the components for the 
generator are available at Radio Shack 
stores. The 1-kQ potentiometer shown in 
Fig. 8 is the level control. This control 
should also lightly load the transformer. 
— Henry J. McCarthy, W1ATC 


NEUTRALIZING HINT 


An ordinary vacuum-tube voltmeter, 
coupled by means of an rf probe to the 
output circuit of a transmitter, serves well 
as a sensitive ‘‘feed-through’’ indicator 
while neutralization adjustments are being 
made. With excitation and filament 
voltage applied to the final amplifier tube 
(be sure to kill the plate and screen 
voltages), | adjust the neutralizing 
capacitor for minimum reading on the 
VTVM. 

If the transmitter is completely shielded 
and coupled to a coaxial output line, in- 
sert a coaxial T-coupler between the 
amplifier and the line to provide a tap 
point for the rf probe. — V. L. Clark, 
W6ZW 


PULSED CRYSTAL CALIBRATOR 
FOR THE DRAKE R-4C 


Figs. 9 and 10 show a simple, inexpensive 
method for gating the crystal calibrator in 
the Drake R-4C. All modifications are 
confined to the plug-in crystal-calibrator 
board, which can be removed easily for 
work without affecting normal receiver 
operation. 

A type 555 timer IC is used to develop 


Fig. 9 — The neat modification of W3GCZ’s 
Drake R-4C receiver shown above provides 
pulsed crystal calibration. 
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Fig. 10 — This circuit shows a modification for gating the crystal calibrator in the Drake R-4C. 


+5 V gating pulses of adjustable duration 

and frequency. These pulses are fed to the 
**CLEAR’”’ line (pin 2) of the first +2 
flip-flop in U1. Calibrator output is nor- 
mal with pin 2 high (pulse on), but is inter- 
rupted whenever pin 2 is low (pulse off). 
A +5-V regulator IC (MC7805) was in- 
cluded to assure stable operation. 

All components except the regulator IC 
were mounted on one side of a 1-5/8 xX 
1-5/16-inch piece of copper-clad fiber- 
glass circuit board. Two 1/4-inch (6-mm) 
lengths of no. 16 wire were soldered 
parallel to the copper cladding, extending 
approximately 1/4 inch beyond the edge 
of the small board. These wires pass 
through mating holes drilled near one 
edge of the calibrator board. They are 
soldered to the ground foil on the under- 
side to provide rigid vertical mounting. 
The regulator IC was mounted near the 
center of the calibrator board, using the 
two holes available after removing R123 
and drilling a third hole. 

Modifications to the original calibrator 
board can be minimized if the regulator 
IC is also mounted on a small board. Both 
sides of the board may be needed. Only 
two electrical modifications are then re- 
quired on the calibrator board: (1) lift one 
end of R123 from the board, and (2) 
isolate the foil tab at pin 2 of U1. 

The values shown for Ra and Rg pro- 
vide a wide range of adjustment. A repeti- 


tion rate of approximately one pulse per 
second and a duty cycle of approximately 
75 percent (i.e., 0.75-second _beat- 
frequency tone duration) has proved 
satisfactory. A shorting switch can be 
added across the 1-yF timing capacitor for 
selecting ungated operation, if desired. In- 
vesting an evening of time and about $5 
has made frequency calibration under 


‘crowded band conditions a breeze. — 


J. W. Wonn, W3GCZ 


A TRIMMER CAPACITOR 
FOR THE DRAKE 4 SERIES 


Some owners of the Drake R-4A and 
R-4B receivers have experienced difficulty 
keeping the transmitter and receiver on 
the same frequency while in the transceive 
mode. Drift of the receiver carrier 
oscillator is responsible. Separate- 
frequency operation easily leads to signal 
leapfrogging with each operator trying to 
zero beat the other station. 

Aligning the Drake receiver is rather 
awkward. I simplified the procedure by 
installing a small variable capacitor (1-10 
pF) in parallel with C61. The trimmer, in 
Fig. 11, is soldered to the VFO cabinet by 
means of one leg. The other leg is con- 
nected to a lead that passes through a 
nearby grommet and terminates at the 
ground side of C61. The trimmer may be 
reached by a small screwdriver inserted 


’ & 


Fig. 11 — Alignment of either the Drake R-4A 
or R-4B receiver is simplified by means of this 
small variable capacitor. 


through a hole in the cabinet. 

Place the receiver and transmitter in the 
transceive mode with the function switch 
on. Depress the microphone button. Ad- 
just the trimmer so that the birdies 
become a single tone, indicating that the 
two oscillators (transmitter and receiver) 
are zero beat. — Stan Dicks, WBBHAT 


10-METER ADAPTATION 
FOR DRAKE L7 


Owners of Drake L7s can benefit from the 
following 10-meter adaptation. Proceed 
with the following steps while using the 
owner’s manual for reference. 

Replace the low-pass filter with a short 
piece of RG-58 coaxial cable. Later 
models have a shorting path on the low- 
pass filter board identified by empty ter- 
minal lugs at the input and output. On 
these units simply switch the input and 
output coaxial-cable center conductor to 
these empty terminals. (Do not short the 
input to the output of the low-pass filter. 
Doing so does not remove it from the cir- 
cuit.) 

Removal of the band stop from the 
band switch is the next step. On early 
models this was a removable stop located 
on the back side of the index of the band 
switch and may be found at the rear of the 
input matching filters. Use a _ sharp, 
pointed tool to rotate the nut on the stop 
and then extract the stop. 

On later models, the band switch stop is 
a bracket mounted on the bottom plate 
behind the input matching filters. Remove 
two sheet metal screws and sheet metal 
band stop. 

Add two 68-pF DM19 or DM20 mica 
capacitors to the input coil assembly. One 
is wired to the jumper across the input 
wafer. The other is connected to the input 
side of the 15-meter input coil. With the 
linear amplifier placed upside down, 
observe that the 15-meter coil is the one 
farthest toward the back and on the left. 
The input side is the bottom end (closest 
to the clip). 

Retuning of the 15-meter input coils 
may be necessary. Use the input-coil ad- 
justment procedure outlined in the 
manual. There is no tuning for 10 meters. 
— Jeem Newland, WB8RXI 
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Fig. 12 — This transistorized modification of the Heath SB-230 offers protection against 
excessive plate or grid current. Resistances are in ohms. 


D1 — Silicon rectifier, 1000 PRV, 3 A, GE512 
or ECG156, or equiv. 

D2 — Zener diode, 8 V, 5 W, GE5ZD8 or 
ECG5122A or equiv. 

D3 — Zener diode, 5.1 V, 5 W, GE5ZD-5.1, 
or ECG135A or equiv. 


A TUNING AID AND PROTECTIVE 
CIRCUIT FOR THE HEATH SB-230 


The following information, which is in- 
tended particularly for the SB-230, is ap- 
plicable to other amplifiers, provided ap- 
propriate changes are made. Excessive 
plate and grid current in an rf amplifier 
can easily result from improper tuning, 
loading, drive or switch positioning. With 
a single meter which is switched from cir- 
cuit to circuit for metering, excessive cur- 
rent in an unattended circuit could go un- 
noticed for an extended period of time. In 
order to protect my amplifier from such a 
situation, I’ve installed the circuit il- 
lustrated in Fig. 12. It is designed to limit 
plate and grid current to a desired level 
and provide a measure of protection in the 
event of an arc within the tube. 
Components illustrated in solid lines 
have been added to my Heath SB-230. Q1, 
Q2 and D3 provide an alc voltage. If the 
plate current exceeds a value which causes 
the voltage across RP and the 0.5-ohm 
resistor in series to be slightly in excess of 
that specified for D3, these components 
provide a clamping action. Q3 and Q4 
also furnish an alc voltage if the grid cur- 
rent through RG causes Q3 to turn on. 
All added components fit easily in space 
that is available in the amplifier. They can 
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Q1-Q4, incl. — GE228 or 2N5415. 

RG — Chosen to set grid current limit = 56 Q, 
1/4 W. 

RP — Chosen to set plate current limit = 82 Q, 
1/2 W. 


be supported by their leads. Additional 
wafer-style terminal strips may be 
mounted, using hardware that is already 
in the SB-230. 

This modification requires that the 
original alc circuit in the SB-230 be re- 
moved. Addition of alc feedback from the 
SB-230 to the exciter may slightly disturb 
the exciter alc circuit. 

A 120-ohm, 40-watt resistance com- 


_posed of four 30-ohm, 10-watt resistors 


was added in series with the plate voltage. 
In the event of an arc, this resistance will 
limit the plate currents. D1 will help pro- 
tect the grid during an arc and also the 
metering in the grid circuit. D2 protects 
the plate metering and current limiting cir- 
cuits. 

The circuit, as shown, has been in use 
for some time and has proved satisfac- 
tory. While it prevents excessive currents, 
it will not prevent excessive dissipation if 
the tube is operated unloaded or mistuned 
for too long a time. The grid-current level 
of the SB-230 tends to become excessive if 
the load control is not adjusted properly 
(this is true of many grounded-grid linear 
amplifiers). As a result, the amplifier with 
the above grid-current limit cannot be 
driven to rated plate current if the load 
adjustment is not correct. Inability to 
drive the SB-230 to rated plate current 


Se 


with improper load adjustment is an in- 
dication that the grid-current limiting is 
working. The plate current will be driven 
to the limit if the load control is adjusted 
improperly. This happens when the drive 
is set too far beyond the point where the 
grid-current limiting is in effect because of 
improper loading. The circuit is fast- 
acting and will function as an rf com- 
pressor if the microphone gain is set too 
high. 

Installing the foregoing modifications 
in the SB-230 should be attempted only by 
persons who are knowledgeable about 


high-voltage operation and _— semi- 
conductor circuits. The plate-current 
limiting resistors can be mounted, 


preferably with the aid of at least one 
high-voltage standoff insulator, in the 
shielded cage containing the tube and tun- 
ing components. — Wray U. Shipley, 
N4YC 


SB-220 MODIFICATIONS 


After burning up two main-tuning 
capacitors (C55-250 pF) on my Heathkit 
SB-220 linear amplifier from arcing (and 
the third one also going rapidly), I’sought 
a solution to the problem. The answer was 
found in William I. Orr’s 19th edition of 
the Radio Handbook starting with page 
22.30, which refers to the 3-5S00Z 2-kW 
PEP linear amplifier for 10 through 80 
meters. The designs of that amplifier and 
the SB-220 are similar. The parasitic 
chokes from the plates of the 3-500Z tubes 
are three 100-ohm, 2-watt resistors in 
parallel. Space-wound about one resistor 
are 3-1/2 turns of no. 18 wire. I happened | 
to have some no. 14 enameled antenna 
wire and used four turns on one resistor 
with the other two resistors in parallel. 
One set is used for each plate, replacing 
PC-1 and PC-2. I have not observed arc- 
ing in the main-tuning capacitor since. 
Some of the plates of the third capacitor 
had been previously damaged by arcing. I 
filed these plates and sanded them with 
smooth sandpaper. 

I called the Heath factory for help in 
solving another problem with the SB-220; 
it delivered only 250 watts output on 10 
meters. The SWR between the driver and 
the amplifier was 6:1. I was advised to add 
5 pF of capacitance acfoss the 10-meter 
coil (L1) in parallel with C33-C34 and 
then to tune the coil slug for minimum 
SWR between the driver and the linear 
with the latter feeding a 50-ohm dummy 
load. Having a_ 10-pF © silver-mica 
capacitor on hand, I placed it across the 
coil and then backed the tuning slug 1/4 
inch from the original setting to obtain a 
1.8:1 SWR at the driver with 900 watts 
output from 28 to 29 MHz. The Heath 
engineer said that the SWR normally goes 
higher toward the high end of the 
10-meter band past 29 MHz. A strong 
word of caution for anyone making the 
slug adjustment: First, disconnect the 


power, then ground the power supply with 
an insulated screwdriver after a two- 
minute wait. Take your time and work 
safely! It may take several adjustments to 
find the minimum SWR, but be sure to 
shut the power off again before each ad- 
justment. 

My SB-220 is driven by an FT-101EE. 
A service representative at Yaesu sug- 
gested I use a 5000-ohm potentiometer 
across the SB-220 alc to avoid faulty alc 
operation, particularly on 15 meters. 
There have been times where the alc did 
not work and the signal could be com- 
pletely clipped off on ssb. The movable 
contact is connected to the alc controlled 
output from the FT-101EE. — Kenneth 
M. Wold, P.E., N6lIH 


{Editor’s Note: Pay strict attention to the warn- 
ing in the SB-220 manual with respect to high 
voltage. Do take particular note of page 81, 
where SB-220 owners are warned also that the 
amplifier must not be turned on while the top 
cover is removed, as the high-voltage supply is 
short circuited under this circumstance.] 


FOR THE SB-220 


L) I think all SB-220 owners will benefit 
from and enjoy WIKAY’s article 
(February 1979 OST) on the SB-220. My 
observations concerning failure of 3-500Z 
tubes, used in this amplifier, may be of 
additional help to some of the owners. 

The base-pin seal of the 3-500Z is 
fragile. No lateral pressure should be ex- 
erted on the pins nor should this type tube 
be rocked to get into or out of the socket; 
otherwise the seal may be damaged. A 
break in the seal is likely to result in a 
plate-to-grid arc which in turn may cause 
a burned-out rf choke. If a 3-500Z does 
not enter the socket easily, then adjust the 
contacts in the socket. In the event a 
3-S00Z fails to operate properly, check for 
chipped glass or a crack. 

Furthermore, I suspect that inadequate 
base cooling may contribute to shortened 
tube life. For that reason, I do not advise 
reducing the fan speed. — Charles Solie, 
WBSLHV 


L) Several years ago I installed a stand- 
by/operate switch on my SB-220. To 
avoid a depreciation of resale value, this 
switch can be installed within the area 
covered by the name plate. The plate can 
be removed and the switch mounted. At 
resale time, one just has to remove the 
switch and replace the name plate to 
restore the appearance. — Ed Rolek, 
K9SQG/8 


[J WIKAY’s article ‘‘Upgrading Your 
SB-220 Linear Amplifier’? brought to 
mind my simple method of controlling the 
‘‘inrush’’ of filament current to my 
amplifier tubes. It also serves to protect 
the high-voltage diode rectifier string. 

I use an Ohmite type J, 50-W, 50-0 
power rheostat as the off-on switch. See 
Fig. 13. There is an off position. The time 
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Fig. 13 — W3MJ controls the inrush of filament current to his SB-220 by the use of an Ohmite 


type J rheostat as shown in this drawing. 


taken to turn the knob to on gives all the 
protection needed. The end contacts and 
the rotor arm seem to handle full legal 
power. Ganged dual rheostats would 
probably be best for use with a 234-V 
transformer. — Pete Marsh, W3MJ 


INSTANT BREAK-IN 
FOR THE HEATH SB-200 


The recent article by Clements', and two 
earlier articles??, presented similar 
schemes for adding electronic bias switch- 
ing to the Heath SB-220. In each case the 
SB-220 cathode-bias circuit was modified 
by using a Darlington pair as a series 
switch to control the bias applied to the 
3-500Z final tubes. This bias scheme is 
readily adapted to the SB-200 even though 
the SB-200 uses a grid-bias arrangement. 

The circuit is shown in Fig. 14. Instead 
of modifying the Heath bias circuit, a 
positive voltage is applied to the normally 
grounded filament winding center tap 
through the Darlington pair. When excita- 
tion is applied to the SB-200, the two tran- 
sistors turn on, the center tap is grounded 
and the amplifier operates normally. With 
no rf applied, the transistors are off, the 
center tap is at +125 V and the 572B 
tubes are cut off. The 7500-pF capacitor 
ensures that the center tap stays at rf 
ground. 

The component values are not critical. I 
started with Clements’s circuit and ended 
up where my junk box took me. All com- 
ponents were mounted on a small piece of 
perf board supported by two spacers 
which hold terminal strip S (the terminal 
strip which allows selection of 117- or 
234-V operation). The filament-trans- 
former center tap comes through the 
grommet near the terminal strip. 

Installation of the circuit in Fig. 14 can 
be made in cookbook fashion but much 
can be gained by a careful reading of the 
three referenced articles. They are well 
written and provide insights into how and 
why the scheme works. 

The approach presented here, leaving 
an existing grid-bias circuit intact and ap- 
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Fig. 14 — Electronic bias switching for the 
SB-200. 


plying cut-off bias to the filaments and 
cathodes, can be used with many commer- 
cial and homemade amplifiers. The 
scheme is extremely simple and has the 
added advantage that existing alc circuitry 
does not have to be changed. I am par- 


ticularly indebted to Fred Jensen, 
K6DGW, for technical advice freely 
given. — Hank Garretson, K2SSX/ 
W6SX. 
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HEATH SB-104 TALK BACK 
SOLUTION 


After reading the SB-104 modification ar- 
ticles in OST for August 1979 (W@MYN) 
and May 1980 (W4YEJ) I attempted to 
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Fig. 15 — Larry Tumey, K4GMZ, developed this 
simple circuit modification for eliminating 
talkback in the Heath SB-104. 


bypass the rf on the 13.8-V line with 
capacitors and heavy ground connections 
without success. Another solution was 
needed in my case. 

I decided that I had to remove the 13.8 
V from F-19 during transmission, but I 
didn’t particularly like the W@MYN solu- 
tion because of the effect on the counter 
preset. Fig. 15 shows a solution that is 
simple and effective. I first removed all 


wires from F-19 and connected them to an 


added tie point terminal, as suggested by [ 


W4YEJ. I then added connections, as 
shown on the diagram, consisting of one 
wire and a diode. 

F-19 is held at 13.8 V except at transmit 
(high power) when relay contacts open 
and drop the voltage to zero on ssb. This 
eliminates the talk back. In the cw and 
tune modes, the voltage is approximately 
10 V (11 V minus the diode drop). The 
purpose of the diode is to isolate the two 
power sources. Conduction of the diode is 
controlled by the polarity of voltage 
across it which is set by the relay mode 
and the cw and tune switches. 

The decreased voltage at F-19 (13.8 to 
10 V) does not materially affect the 
volume of the sidetone but the level can be 
readjusted. Additional loading on the 
11-V supply seems minimal (approximate- 
ly SO mA). 

The simplicity of the solution is ap- 
parent since it is only necessary to provide 
an additional tie point, connect a diode 
from E-21 to F-19, and a wire from F-19 
to RY-3. — Larry Tumey, K4GMZ 


A NOISE BLANKER FOR THE 
HEATH SB-303 RECEIVER 

In my modification for the Heath SB- 
303/SB-401 that appeared in the May 
1979 ‘‘Hints and Kinks’’ column, 
reference was made to the noise blanker I 


Fig. 17 — The W7THY noise blanker for use 
with the SB-303 receiver is shown in this 
photograph. It rests on edge atop the selective 
filters and behind the LMO. A small sponge 
prevents electrical contact between the 
blanker and the receiver chassis. 


constructed for this equipment. The 
blanker circuit, Fig. 16, is similar to that 
described by Frank Van Zant, W2EGH, 
in his article, ‘‘A Solid State Noise 
Blanker’’ (July 1971 QS7), except that it 
was discovered that better sensitivity for 
noise detection can be obtained by using a 
fixed gain greater than unity. An added 
benefit is that intermodulation products 
may be somewhat reduced as a result of 
lowered gain in the rf amplifier stage 
caused by tighter ave action. Two stages 
of i-f amplification are used in the signal 
channel to allow some delay of the noise 
so that the blanking pulse would become 
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Fig. 16 — A noise-blanker circuit for the Heathkit SB-303 receiver. This is one of several modifications provided by W7THY for use with the SB- 
303/SB-401 combination. Heath component numbers are shown in parentheses or are otherwise indicated. S1 is mounted externally to the receiver 
with connection provided by means of a spare phono jack. 
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effective prior to the passing of noise into 

_ the selective filter. 

The circuit is constructed on a 2 X 
5-inch perforated board as shown in the 
accompanying photograph, taken before 
the emitter-follower stage was added. In- 
put signals are fed through a 6-inch sec- 
tion of RG-58/U. Power is wired from the 
connectors on the plug-in  i-f/audio 
board. The switch S1 is wired: to a spare 
jack at the rear of the receiver, an ar- 
rangement for outboard use. This 
assembly sits atop the selective filters and 
in back of the LMO. See Fig. 17. — John 
W. Hartung, W7THY 


SPURIOUS EMISSIONS FROM HX-10 
TRANSMITTER TRACED TO 
MISALIGNED SWITCHABLE TRAPS 


I traced the source of spurious emissions 
from my HX-10 Marauder, noticed near 
6800 kHz, to the two switchable traps in 
the mixer plate circuit. See Fig. 18. These 
traps, intended for harmonic suppression, 
are switched, one at a time, on both 20 
and 40 meters. The 40-meter trap should 
attenuate the second harmonic of the 
heterodyne oscillator 3.4-MHz output. 
Apparently this signal can sneak through 
the final amplifier and be radiated. In my 
HX-10, I measured this signal at 6797.5 
kHz. 

The remedy was to set the HX-10 on the 
40-meter band, adjust the VFO to 7 MHz, 
set the function switch to standby and, 
while listening to the receiver purposely 
tuned to 6800 kHz, I adjusted the final- 
amplifier grid drive for maximum S-meter 
indication. The rf gain control on the 
receiver was then adjusted to provide a 40 
dB above S9 meter level. Next, I tuned the 
40-meter trap for minimum S-meter in- 
dication. This procedure dropped the 
signal level to SS. The trap had been a 
long country mile out of adjustment. 


TO 
RECEIVER 


HEADPHONE 
JACK 


Fig. 19 — The circuit for an audio clipper/filter. 


On-the-air checks with WA8SUW, 
Grand Rapids, Michigan, and W8PPY in 
Mt. Clemens, Michigan, revealed no 
evidence of spurious emission. I proceed- 
ed to observe the performance of the 
20-meter trap. This too was out of adjust- 
ment. It is intended to attenuate the 
9-MHz signal that can sneak through the 
heterodyne mixer and combine with the 
VFO output, producing spurious signals 
from 13.9 to 14.5 MHz. The tuning 
related to these signals is backward to that 
for those signals normally produced by 
mixing the 9-MHz signal with the 
10.4-MHz crystal output and_ the 
14.5-MHz signal with that on 13.9 MHz. 
The HX-10 performed in shipshape condi- 
tion once these corrections were made. — 
R. M. Mason, W8NN 


AN AUDIO CLIPPER/FILTER 


The results of chasing DX for several 
years with my Heath HW-16 have been 
excellent. However, the lack of ave on the 
set made loud-signal reception uncom- 
fortable when using headphones. To com- 
pensate for this I devised an audio 
clipper/filter that also improves the selec- 
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Fig. 18 — Correct adjustment of the HX-10 traps, shown in the drawing, is essential in order to 
avoid spurious emissions. W8NN provides an explanation in the accompanying text. 
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Fig. 20 — The WA3JSU audio clipper/filter. 


tivity of the receiver. A means of 
matching my 500-ohm headphones to the 
8-ohm output of the HW-16 was included 
in the unit. 

A schematic diagram of the simple cir- 
cuit is shown along with a photograph of 
the device (Figs. 19 and 20). The design 
features an 88-mH toroid and a 0.47-yF 
capacitor which form a series-resonant 
circuit. The filter has a resonant frequen- 
cy of approximately 750 Hz with a 6-dB 
bandwidth of 75 Hz. This is just about 
right for digging a signal out of the QRM, 
but a bit sharp for tuning around casually. 
For that reason a switch was included to 
disengage the filter. 

‘The diodes and the 470-ohm resistor 
(R2) form an audio clipper to keep head- 
phone volume from exceeding a level 
determined by the forward-conduction 
voltage of the diodes. If germanium 
diodes are used in the top positions 
(D1-D4, inclusive) of the clipper circuit as 
shown in the diagram, and silicon diodes 
(D5 and D6) are used in the bottom loca- 
tion, there will be approximately a 6-dB 
increase in volume with each successive 
switch position. 

When high-impedance phones are used, 
the improved impedance match provided 
by T1 more than compensates for losses in 
the filter and clipper. If low-impedance 
phones are desired, the transformer may 
be omitted and R2 should be replaced 
with an 8-ohm resistor. In this configura- 
tion the diodes will clip at a higher audio 
level. 
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The transformer was strictly a junk-box 
item. A good substitute would be an out- 
put transformer from an old transistor 
radio. The only other unusual item in the 
circuit is the 88-mH toroid, which is 
available from several sources advertised 
in OST. 

This circuit may be used unmodified 
with receivers having high-impedance out- 
puts if sufficient audio volume is pro- 
vided. Otherwise another matching 
transformer (500 to 8 ohms) will be need- 
ed. — Alan R. Bloom, WA3JSU/8 


HELP FOR THE HW-16 


Often I have noticed that the output of my 
HW-16 is not over 25 watts when operated 
on the 21-MHz band. This happens if the 
antenna system loads properly, but the 
amplifier tuning capacitor, C28, is tuned 
to the minimum position without actually 
reaching resonance. 

My remedy is to increase the spacing of 
the lower turns on L12, the amplifier 
plate-tank inductance. I carefully pushed 
apart the lower five turns of this coil. This 
can be done by pushing them down and 
then apart with the aid of a thin-bladed 
screwdriver. Care must be taken to ensure 
that the bottom turn does not touch the 
coil-form support lugs that are fastened to 
the chassis. Now C28 properly tunes the 
circuit to resonance. With a Bird watt- 
meter I find that the output on this band is 
now over 35 watts. There are no tuning 
problems on other bands. — Stan Grimes, 
W7CQB 


SIDETONE LEVEL ADJUST 
FOR THE HEATH HW-16 


HW-16 sidetone level may be adjusted by 
incorporating the modification shown in 
Fig. 21. R66, the cathode resistor of V6A, 
is removed. The lead of C84 connected to 
the cathode pin of V6A should be discon- 
nected. A 500-ohm potentiometer is con- 
nected from the cathode pin of V6A to 
ground, and the free end of C84 is con- 
nected to the wiper of the pot. Sidetone 
level may now be adjusted to the desired 
level. — Jose M. Armengol, WA2BNM 


BEFORE 


Fig. 21 — HW-16 sidetone level modification. 
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Fig. 22 — Signal-strength meter modification for the HW-8 transceiver. 


AN S METER FOR THE HEATH HW-8 


In my experience, I’ve found the HW-8 an 
excellent litthe QRP rig. Because in the 
original form, this set lacks an S meter, I 
made the following modification which 
may be of interest to other HW-8 owners. 

The circuit shown in Fig. 22 is con- 
nected directly to the existing relative 
power meter, allowing it to function as a 
relative signal-strength meter in the 
receive mode. The modification does not 
affect the operation of the meter in the 
transmit mode. A value of 12 kQ for R2 
was selected to bring the meter near full 
scale when receiving the strongest signals. 
Varying the value of the capacitor will 
vary the damping action of the meter. 
Now there is nothing lacking for relative 
signal reports! — Kenneth W. Watters, 
WB70OVJ 


THE HW-8 AND THE ACCU-KEYER 
— A GOOD CW TEAM 


In the process of modifying my HW-8, I 
built and installed an Accu-Keyer inside 
this QRP rig. The circuit is taken from the 
1980 Handbook. To begin this addition, 
take off the front panel of the transceiver. 


* Remove the bandwidth switch and in its 


place insert the speed control poten- 
tiometer for the keyer. Mark the size of 
the potentiometer on the inside of the 
chassis. Then, remove the potentiometer. 
Just to the left of the band switch there is 
space for a toggle switch. Mark the loca- 
tion for the switch hole, replace the panel 
and carefully drill the hole. Then once 
again remove the panel. Mount the speed 
control and the switch on the chassis with 
nuts and lock washers. These provide the 
correct spacing between the chassis and 
front panel. Tighten them securely and 
replace the front panel. Use an additional 
nut on each new control. Connect the 
leads from the bandwidth switch to the 
new toggle switch, positioning the wires 
carefully. I use up for wide and DOWN for 
narrow. 

Drill a hole and mount a 1/4-inch 
3-conductor phono jack on the rear panel. 


Make two small holes for mounting the 
keyer board. Leave ample room for 
clearance between the keyer board and the 
‘‘cans’’ standing up on the main circuit 
board. Connect the dot, dash and ground 
input leads from the keyer to the 1/4 inch 
jack. Install the wires from the speed con- 
trol potentiometer to the handkey jack. 

The + 5 V needed for the keyer may be 
taken from the power switch in the HW-8. 
To regulate this voltage, I installed a 5 V, 
1 A voltage regulator which I mounted on 
the rear wall of the HW-8. The wall serves 
as a heat sink and a chassis ground. 

A 2500:8-ohm output transformer, in- 
serted in the audio output of the HW-8, 
provides enough audio to drive a 
loudspeaker that can be heard even when 
operating mobile. This addition does not 
prevent the use of headphones. 

If you wish to refinish the panel of an 
HW-8, paint can be prepared by a paint 
dealer so that it will closely match the light 
Heathkit green. New labels are easily 
made with dry transfers. When refinished, 
the set should look as good as new. — Bill 
Inkrote, Jr., K2NJ 


[Editor’s Note: Carl Youngs, W3NWS, notes that 
a wrinkle-finish paint closely matching the 
Heath panel color is packaged in a spray can by 
the Illinois Bronze Powder and Paint Company, 
Lake Zurich, IL 60047. The color is Celestial 
Blue, No. 338. Many local hardware stores carry 
products from this firm]. 


HW-8 IDEAS 


I wish to report a method of eliminating 
parasitic oscillation in a Heathkit HW-8 
transceiver. Although Doug DeMaw has 
implied that the spurious radiation from 
this source is weak enough to satisfy the 
FCC rules (April 1979 OST, p. 18), I still 
consider it ethically and esthetically un- 
satisfactory to operate the transmitter 
without silencing this unnecessary noise. 
The direct current bus lines to the band- 
switching diodes for the three bands 
which are not selected, support the relaxa- 
tion oscillations in the audio-frequency 
range when the key is down and the 
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Fig. 23 — Lifting the four resistors shown 
above from ground and connecting them to a 
battery in series with a TN94 or any small npn 
silicon audio transistor will prevent unwanted 
oscillation that may occur in some HW-8 
transceivers. 


transmitter is on the air. The amplitude of 
these oscillations depends upon the posi- 
tions of the receiver preselector and rf 
gain controls and may become large 
enough to be heard in the headset, in spite 
of the muting circuit and sidetone. They 
are probably the cause of the spurious 
radiations referred to above. 

I have completely eliminated these 


+ 9V REG 


RS 275-619 
(MOMENTARY) 


3.54 
(1.2kn) 


* 
R107 
12k 

(4700) 


TRIMPOT 
R102 
ka 


(A) 


%,% SEE CAPTION 


oscillations in my HW-8 by providing 
back bias to turn off the bandswitch 
diodes which are supposed to be off. 
There are surely many ways this could be 
done. I did it by lifting the grounded ends 
of resistors R81, R84, R87 and R91 from 
the circuit board. These are then con- 
nected to a battery as shown in Fig. 23. A 
TN94 serves to disconnect the battery 
when the HW-8 is not in use. The drain is 
about 0.2 mA so that I expect long life for 
this bias supply. My HW-8 is now clean 
and quiet but otherwise operates exactly 
as before. — James E. Gray, WOGNV 


CL] My version of the K6TG HW-8 RIT 
modification, in use for over two years 
without problems, does not require drill- 
ing holes or cutting the foil of the main 
circuit board. R36A and CSSA (see Fig. 
24) replace R36 and C55 on the main 
board. DI1A replaces Dll. C101 is 
mounted on the foil side of the main 
board. R103 may be mounted between the 
load control and the rf-output meter if a 
miniature potentiometer (type MLC-14L, 
Burstein and Applebee no. 14A937-7) is 
used. 

S101 can be mounted at the left of the 
preselector control in the spot indicated 
by CQ (October 1977) for an RIT poten- 
tiometer. Two other locations are the top 
cover, mentioned by CQ, or the back of 
the set as suggested by the K6TG RIT 
modification. Power can be obtained 
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Fig. 24 — An RIT modification for the HW-8 provided by John Lock, WB5WOQ. This is an adapta- 
tion of the RIT circuit described by Ben Saylor, K6TG, in July 1977 QST. Also see January 1978 
QST, p. 40; March 1978 QST, p. 36; and December 1978 QST, p. 38. The circuit is built on a Radio 
Shack board (RS276-024). Values marked (*) may be adjusted to tailor the range. Those values 
shown in parentheses are minimum for proper operation. The value of R111 (#) may be varied or 
eliminated to adjust the RIT range. Q101-Q103, incl., are 0.3- to 0.5-W switching transistors 
(ECG123A, RS2016, or 2N3860). Dashed lines show optional power control circuit. Regulation of 
the oscillator supply voltage is provided by the circuit at B above. Resistance values are 1/4 watt 


except for R110 (150 9), which is 1/2 watt. 


* 
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from ZD1 or ZD101. Parts are mounted 
on a Radio Shack pc board like the K6TG 
RIT. 

The dial calibration on my HW-8 varied 
as much as 5,kHz whenever I switched 
between power supplies until I made the 
following change to regulate the supply 
voltage for the crystal oscillator. Remove 
the wire from point D on the main board. 
See part B of Fig. 24. Install one end of a 
27-ohm resistor (1/4 W) at point D. Con- 
nect the removed wire to the other end of 
the resistor. Solder two 6.2-V, 1-W Zener 
diodes together in series, connecting the 
cathode to pin 8 of SW4 and the anode to 
pin 4 of SW4 (the 21-MHz bandswitch). 
— John Lock, WB5WOQ 


ELIMINATING LEAKAGE SIGNALS 
IN THE TS-820 


My complaint about the Kenwood TS-820 
was the leakage of signals around the 
filters, especially the 500-Hz cw filter. The 
problem is not filter leakage per se, but 
rather noise-blanker leakage. The noise 
blanker i-f amplifier is located directly 
below the filters on the i-f board. The 
signal from this amplifier couples back 
into the regular i-f chain, resulting in the 
leakage. 

The cure is to remove the unwanted 
signal from the blanker chain when the 
noise blanker is not in use. This is done by 
bypassing the signal at R41, the source 
resistor of Q7, through a 0.01-yF 
capacitor and a transistor switch. See Fig. 
25. The noise-blanker switch on the front 
panel provides an open circuit with the 
blanker off and a ground with it on. 
Therefore, the transistor is biased into 
saturation with the blanker switch off, 
bypassing the signal to ground. With the 
blanker switch on, the transistor base is 
grounded and the transistor is turned off. 
This allows the blanker to function nor- 
mally. The leakage will be present with the 
blanker on, but since I seldom use the 
blanker, this is not a problem. 

The new components are attached 
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Fig. 25 — K8MR's modification of the TS-820 
for eliminating unwanted signals that can leak 
around the filter circuitry. To be effective, the 
noise blanker must be turned off. 


3-10 


directly to the leads of the existing com- 
ponents. The terminals of jack IFI can be 
reached more easily by removing the three 
screws holding the bracket which holds 
the i-f board and carefully lifting the 
assembly an_inch or so. 

I’ve successfully tried this modification 
with both the Kenwood and Sherwood 
filters. Cw operation is much more plea- 
sant without the extra weak signals from 
outside the filter passband. — James 
Stahl, K8MR 


TS-830S VOX DELAY 
MODIFICATION 


A number of TS-830S owners have com- 
mented that they felt the maximum VOX 
delay time offered is a bit too short when 
operating cw; this becomes quite apparent 
at slower keying speeds. This VOX circuit 
differs a bit from the ordinary in that it 
has been designed to offer two different 
delay time constants; a longer one for ssb 
and a shorter one for cw. 

As shown in Fig. 26A, two capacitors, 
C48 and C49, are involved. During ssb 
operation Q14 shorts out C49, placing 
C48 in the circuit alone. When operating 
cw, C48 and C49 are in series, reducing 
the total capacitance from 3.3 uF to half 
that value. 

To negate Q14 action, I removed C48 
and C49 and replaced them with a single 
capacitor as shown in Fig. 26B. The AF 
unit pe board (X49-1140-00) must «be 
removed to accomplish this. Five screws 
hold the board and associated heat sink in 
place on the chassis (do not remove the 
screws holding the board to the heat sink). 
No wires or connectors need be undone. 
Using a low-wattage soldering iron and 
wicking material, remove the two 
capacitors. Replace them with a single 
capacitor which has its positive terminal 
inserted into the pc board hole formerly 
occupied by that of C48; the negative end 
of the capacitor is soldered to the pad 
which held the negative terminal of C49 
(ground foil). This leaves Q14 isolated and 
without effect on the VOX circuit delay. 

I personally preferred a longer time 
constant than that originally afforded by 
the circuit and used a 6.8 uF Tantalum 
capacitor as a replacement. With front 
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panel control of the delay time constant, I 
find there is sufficient range to suit my 


operating requirements. — Paul K. Pagel, 


NIFB 


REPLACING KENWOOD POWER 
PLUGS — A WARNING 


Recently I had to install a new power plug 
on my Kenwood TS-520S. I purchased the 
plug at a local ham-radio store and wired 
it according to the illustrations contained 
in the Kenwood owner’s manual, but 
following the numbers printed on the 
replacement plug. After inserting the new 
connector into the transceiver I reached 
for the coaxial cable, a move that gave me 
a Startling electrical jolt! The rig was alive 
with 117-V ac. 

I returned to the store and asked to see 
a factory-wired cord. The numbering was 
in reverse order, right to left! Investiga- 
tion has disclosed that Japanese plugs of 
the Jones type are numbered opposite to 
the numbering on American connectors. I 
was lucky not to get hurt or have the rig 
damaged. I wonder, however, if I might 
have been less than lucky had I wired the 
plug for a 234-V line. 

May I suggest, therefore, that anyone 
replacing such a plug obtain a Kenwood 
connector which may be ordered from the 
manufacturer. I’d also like to urge Ken- 
wood to print a warning to this effect in 
future Kenwood manuals. — Adalberto 
Sainz, KA4BBS 


TS-520S RF LEAKAGE 


Since I am the very satisfied owner of a 
Kenwood TS-520S transceiver, I read the 
product review by WIFB in May 1978 
QST with considerable interest. Mr. 
DeMaw’s remarks regarding rf leakage 
are well taken, if perhaps a bit overstated. 
I thought you might be interested in 
publishing the following procedure to cor- 
rect each of the deficiencies Doug men- 
tioned. 

Cabinet grounding: Remove each screw 
holding the top and bottom pieces of the 
cabinet sheet metal. Install a star type lock 
washer with each screw being reinstalled. 
Paint scraping is not necessary. 
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Fig. 26 — At A, a portion of the TS-830S-VOX delay circuitry. The modified circuit is shown at B. 
Component designations are those of the manufacturer. Resistances are in ohms; k = 1000. 
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Blower wire bypassing: Remove the 
four blower housing screws. Dismount the 
blower assembly from the rear of the 
cabinet. Install a no. 4 ground lug under 
the blower mounting screw nearest the 
blower motor. Do this inside the housing 
and near the ac connections. Next, install 
a 0.01-uF, 1-kV, disc-ceramic bypass 
capacitor between each ac terminal of the 
blower motor and the nearest ground lug. 
Then reinstall the blower assembly, ad- 
ding a lock washer under each of the four 
mounting screws to ground the housing to 
the transceiver cabinet. 

Screening the blower orifice: The 
blower housing is metallic and is grounded 
in the manner described above. No screen 
should be necessary at the frequencies in- 
volved because the orifice slots are closely 
spaced. If a screen is installed as a final 
touch, it should be securely grounded. — 
Kenneth H. Kerwin II, K6UXO 


FT-101ZD FREQUENCY SHIFT 


Owners of early production FT-101ZDs 
(lots 01 through 06) may discover that 
operation of the DIM controls affects the 
VFO frequency slightly. The service 
manual relates a cure for this malady. 
Basically that change involves the addition 
of a terminal strip, two components and a 
minor wiring change. Part A of Fig. 27 
shows the original wiring of the circuitry 
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Fig. 27 — Yaesu has provided the above 
modification for eliminating frequency shift 
during DIM control operation of the FT-101ZD. 


involved. At B, the addition of a 78L08 
8-V regulator (Q5) and a 0.1-uF Mylar 
capacitor (C71) is shown along with the 
wiring modification. In essence, this cir- 
cuit change removes the CLARIFIER 8-V 
supply line from the original source and 
provides the board with a regulator of its 
own. All work is done on the underside of 
the transceiver. 

A three-lug (center ground) terminal 
strip is mounted between jacks MJ1 and 
MJ2. Use a self-tapping sheet-metal screw 
to fasten the strip to the available chassis 
hole. Identify the white/brown 8-V lead 
from the CLARIFIER board to the second 
lug on the terminal strip immediately in 
front of the rectifier A board (PB 1967). 
Cut the lead at the terminal and relocate it 
to the lug immediately to the left (+ 12 
V). This is easier than attempting to reach 
the 12-V lug on MJl1 as instructed by 
Yaesu. Cut the white/brown wire where it 
passes close to the newly installed terminal 
strip and solder the components to the 
strip as shown in Fig. 27C. Connect the 
ends of the previously cut white/brown 
wire to the proper terminals. The accom- 
panying pictorial should be of help. When 
correctly installed, there should be + 12 V 
at the input to the regulator and +8 V at 
the output of the regulator and at the 
CLARIFIER board. The frequency shift 
previously encountered during the DIM 
control operation should be absent. — 
Paul K. Pagel, NIFB 
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A 500-OHM AUDIO OUTPUT 
FOR THE FT-101ZD 


Owners of the Yaesu FT-101ZD who wish 
to operate RTTY are at a loss for a 
500-ohm audio source. The FT-101ZD 
has a low-impedance (4 to 16 ohms) audio 
output only. Attempting to derive audio 
in parallel with the external speaker jack is 
awkward. Without the benefit of im- 
pedance matching this method requires 
too high an output level. The raucous 
sound of an RTTY signal echoing through 
the shack (and the house) can soon make 
one unwelcome in one’s own home! If the 
external speaker is disconnected, one can- 
not hear the signal as he zeros in. The cir- 
cuit in Fig. 28 may be added to the 
°101ZD unobtrusively and provide the 
needed 500-ohm source without external 
hook-ups and their inherent shortcom- 
ings. 

There’s a.reason for tapping the audio 
line as shown: If the headphones or an ex- 
ternal speaker are plugged into their 
respective jacks, the audio output at J1 re- 
mains uninterrupted. This may be 
desirable if one does any RTTY work at 
the wee hours and wishes to remain on 
good terms with other. members of the 
family. 

Two simple additions are required: a 
single-hole mount phono jack and a 3.2-to 
500-ohm miniature audio transformer. 
The phono jack is mounted on the rear 
panel at the outside edge of the chassis ad- 
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Fig. 28 — In N1FB’s 500-ohm audio-output modification, components above the dotted line are 
part of the FT-101ZD transceiver. The added components are J1 and T1. J1 is a single-hole-mount 
phono connector. T1 is a miniature 3.2- to 500-ohm audio transformer. 


jacent to the external-speaker jack. The 
miniature audio transformer is secured to 
the transceiver chassis by soldering the pc 
mounting tabs to the left-hand wall 
beneath the chassis as viewed from the 
front panel with the transceiver inverted. 
There are two unused holes in the wall and 
one of these is used to mount a small 
three-lug terminal strip with 4-40 (M3) 
hardware. The transformer is placed be- 
tween the terminal strip and the nearby 
voltage regulator. Clean the mounting 
tabs of the transformer and the chassis 
with an abrasive (sandpaper or’ emery 
cloth) and use a high-wattage soldering 
iron to ensure a well-soldered joint. 
Shielded wire is run from the 3.2-ohm 
primary connections to the audio-output 
connections available at the terminal strip 
mounted on the same chassis wall near the 
MIC and PHONES jacks. (A yellow, shielded 
cable connects the af board output from 
JO2 to this terminal strip.) A single- 
conductor wire is then connected between 
the 500-ohm secondary and the phono 
jack on the rear panel. 

The 500-ohm audio source may now be 
permanently connected to the RTTY 
system. Audio output levels will be com- 
patible with those needed for speaker or 
headphone reception; the use of either of 
these will not affect the 500-ohm output. 
— Paul K. Pagel, NIFB 


QUIETING THE YAESU 
FT101-E/EE VOX RELAY 


The FT101-E/EE transceiver is an en- 
joyable rig to operate. Mine does have a 
rather noisy VOX relay which is a distrac- 
tion, especially during cw break-in opera- 
tion. Recently, I removed the audio circuit 
board and cleaned both sides of the con- 
tacts, using a pencil eraser. To remove all 
eraser residue, I thoroughly wiped the sur- 
faces with a cloth well moistened with 
denatured alcohol. The cleaning not only 
removed a hum that was noticeable when 
the speaker was cut off but also 
eliminated most of the noise from the 
relay. — David R. Malley, KINYK 


IMPROVED KEYING FOR THE FT-7B 


Early production units of the Yaesu FT- 
7B transceiver exhibit less-than-ideal key- 
ing characteristics. At speeds over about 
20 wpm, the dits run together. If you in- 
tend to do any serious cw work, listen to 
your signal critically on an _ external 
receiver. Don’t depend on the sidetone to 
give you the true story, because it’s keyed 
independently. The keying circuit is 
located on the predriver card (PB-1632). 
Fig. 29A shows the original circuit. The 
problem is that C1012 must discharge 
almost completely before Q1004 comes 
out of saturation. In the second- 
generation transceiver. Yaesu changed 
C1012 and R1015 to 0.33uF and 47 kQ, 
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respectively. Recently, the circuit has been 
updated to the Miller integrator con- 
figuration illustrated in Fig. 29B. 

If you’re still not satisfied with the key- 
ing after trying these fixes, reach for an 
X-acto knife and rework the circuit as 
shown in Fig. 29C. C1012 now has in- 
dependent charge and discharge paths. 
Because of the 0.6-volt conduction 
threshold of D2 and the Q1004 base bias 
supplied by R3 and R4, the time-constant 


network doesn’t come into play until 


Q1004 begins to conduct. After the rf_ 


envelope has attained maximum 
amplitude, QI is switched on in parallel 
with Q1004. The turn-on delay for Q1 is 
governed by RS, R6 and Cl. When the 
key is opened, Q1004 is turned off im- 
mediately, and the envelope decay is con- 
trolled by C2 discharging into the base of 
Q1. D3 defeats the Q1 delay network dur- 
ing the key-up interval. 
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Fig. 29 — Original keying circuit for the FT-7B. Changing C1012 and R1015 to 0.33uF and 47 kQ 
will improve the high-speed performance (A). Current production models of the FT-7B have this 
Shaping circuit (B). FT-7B modification for the perfectionist. The rf envelope can be shaped to 


taste by the DXer or QRQ enthusiast (C). 
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The rise and decay times of the keying 
waveform are controlled independently by 
C1012 and C2. Some operators prefer a 
somewhat harder ‘‘make,’’ but I suggest a 
minimum rise time of 3 ms to avoid key 
clicks. The resistance values were chosen 
in consideration of the transistor betas, 
conduction thresholds, and the current 
source and sink capabilities of the gates, 
as well as the RC time constants. In 
designing the circuit, a few decade boxes 
got as much work as my calculator! 

To preserve your warranty, you may 
wish to start with a new predriver card. 
There are a lot of extra parts in this 
modification, but you can squeeze them 
in. If you build the circuit like a space 
truss, with short component leads, it will 
be rigid enough for mobile service. When 
working on the pe card, give due respect 
to the CMOS IC. — George Woodward, 
WIRN 


FT-301 HINTS 


Here are some modifications I made to my 
Yaesu FT-301. Other ’301 owners may be 
interested. 

1) My FT-301 had poor cw waveshap- 
ing, resulting in extremely hard keying 
and minor key clicks. I eliminated the key 
clicks by changing C127 from 10 uF to 2.2 
uF, and adding a 5-uF capacitor in parallel 
with C134. Both changes were done on 
PB-1433, the rf board. 

2) Solid-state rigs seem to be sensitive to 
feed-line SWR, and my ’301 was extreme- 
ly so. I reduced this sensitivity by adding a 
4.3-kQ resistor in series with the anode 
end of D1304 on PB-1445, the LPF 
board. Now the output power remains 
nearly constant with an SWR of up to 2:1. 
Since this modification was performed, I 
gave my rig the ultimate test by accidental- 
ly transmitting with no antenna con- 
nected; the finals survived! 

3) When the 250-Hz super-sharp cw 
filter | ordered from the F-T Corporation! 
arrived, I didn’t want to give up the use of 
the 500-Hz Yaesu cw filter already install- 
ed. So I devised a method of installing 
both filters and switching between them. 
To perform this modification, cut the 
wires connected to the MOX-PTT switch 
and tape them aside (to be reconnected 
when the rig is sold). Remove the wire 
connected to pin 15 on the pe-card edge 
connector of PB-1435, filter board. In my 
unit, this wire was white with a black 
tracer. This wire comes from the MODE 
switch. Pull this wire back through the 
harness until it breaks out near the MODE 
switch. Connect it to the center terminal 
(common) of the spdt MOX-PTT switch. 
Remove the two white/violet wires con- 
nected to pin 14 of PB-1435 and, preserv- 
ing their connection: to each other, tape 
them aside. Connect a wire from the left 
MOX-PTT switch terminal to pin 15 of 
PB-1435. Connect a wire from the right 
MOX-PTT switch terminal to pin 14 of 


PB-1435. Install the new 250-Hz cw filter 
in the space allotted for the a-m filter on 
PB-1435, filter board. Now 250/500-Hz 
cw bandwidth switching is done with the 
front panel MOX-PTT switch! PTT with the 
microphone switch still functions in the 
normal manner. The cw carrier oscillator 
must be tuned precisely to the peak of this 
sharp filter since the transmitted cw signal 
passes through it. In cw transmit, apply a 
slight amount of drive and adjust TC-401 
on PB-1436, i-f board, for maximum rf 
output. 


_ 4) My FT-301 had a sluggish VOX relay 

on ew, which resulted in a missing first dit 
when using moderate or high keying 
speeds. I performed an N6JF modifica- 
tion,? which speeds up the VOX attack 
time considerably on cw. A sluggish relay 
was only part of the problem; a slow- 
starting 9-MHz oscillator was the real 
culprit. Before starting, set the DRIVE con- 
trol for a specific output level, which will 
be used as a reference for realignment 
after the modification. On PB-1433, rf 
board, change C126 to a 10-uF electrolytic 
capacitor. On PB-1436, i-f board, change 
C422 to 120 pF and C414 to 47 pF. On the 
VOX board, change R608 to 10 kQ if your 
301 has PB-1438; if you have PB-1685 
change R622 to 10 kQ. For realignment, 
peak the rf output through the 250-Hz cw 
filter with TC401 as in step 3 above. This 
gets the carrier oscillator back on frequen- 
cy. If the 250-Hz cw filter is not installed, 
the correct frequency will have to be 
determined by other means, such as a fre- 
quency counter. Then adjust TC402 for 
the same output level that was set with the 
drive control at the start of the modifica- 
tion. . 

5) While the dynamic range of the 
receiver in the ’301 is acceptable, I noted 
some overloading and IMD generation 
with a strong signal present in the receiver 
passband. The following modification, in- 
spired by The Radio Amateur’s Hana- 
book,’ doesn’t give the ’301 an un- 
crushable front end, but is extremely easy 
to implement. Before starting the modifi- 
cation, tune in a signal from the crystal 
calibrator, peak it with the PRESELECTOR 
control, and note its S meter reading. On 
PB-1433, rf board, install a 10-kQ resistor 
from the drain of the mixer, Q103, to 
ground. A mounting location for this 
resistor has already been provided by 
Yaesu! The empty holes are labeled R123, 
just next to Q103 on the board. The addi- 
tion of this resistor has decreased the gain 
of the mixer slightly, so now adjust the i-f 
gain potentiometer. VR301 on PB-1435, 
filter board, to return the calibrator signal 
to its original level on the S meter. — 
John C. Pelham, WIJA 


'Fox-Tango Corp., P. O. Box 15944, W. Palm 
Beach, FL 33406. 

*The International Fox-Tango Club Newsletter, 
June 1979. 

‘ARRL, The Radio Amateur’s Handbook, 1979 or 
1980 ed., p. 4-32. 
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Fig. 30 — This simple circuit modification of the Triton II crystal calibrator provides marker 
signals every 10 kHz. The partial diagram at A indicates the point in the Ten Tec calibrator where 
the divider is inserted. At B, connections to the 7490 IC are shown for obtaining +10, +5 and 


+2 outputs. 


CRYSTAL CALIBRATOR 
MODIFICATION FOR TEN TEC 
TRITON II 


Although the pulsed 100-kHz crystal 
calibrator in my Ten Tec Triton II works 
well, I desired extra markers in order to 
enhance the rather close spacing of dial 
marks on 10 meters. The following 
modification has been in use for some 
time at WA7YWK, a welcome addition to 
the Triton II. See Fig. 30. 

The 100-kHz output in my unit comes 
from a 7400 quad two-input NAND gate. 
Because this output is at a TTL level, it 
becomes obvious that a 7490 decade 
counter could be pressed into service to 
divide the output by 10. The modified 
calibrator now has marker signals every 10 
kHz instead of the former 100 kHz. 

There is very little unused space on the 
Ten Tec calibrator circuit board so the 
7490 chip has been mounted dead-bug 
style with pins pointed up. A spot of con- 
tact cement holds everything firmly in 
place. Wiring is point to point, with the 
wires soldered directly to the pins of the 
7490. An external ON-OFF switch could be 
included to bypass the modification. 

If other marker spacing is desired rather 
than every 10 kHz, the 7490 will still do 
the work. The chip contains a divide-by- 
two and a divide-by-five counter which 
can be used independently or together for 
a divide-by-10, as illustrated. Therefore, 
markers can be generated at SO kHz, 20 
kHz, or 10 kHz, as desired. — Malcolm 
D. Dunford, WA7YWK 


MOSQUITO-LIKE WHINE IN OMNI-D 
An Omni-D (Series B) I was testing had a 


low-level but annoying mosquito-type 
whine in the receiver audio. I noted that 
not only could the whine be altered with 
the volume control but also with the 
digital display. I concluded that the source 
was probably the logic board, the result of 
the digital display enable-pulse scan fre- 
quency. In a telephone call to Ten Tec I 
was advised that the condition is not nor- 
mal, but may occur in some units. 

Ten-Tec’s Larry Worth and John 
McCoy suggested that perhaps the 
+ 12-V supply line to the logic board was 
radiating a signal that was being picked up 
by the i-f board. Before attempting 
anything else, I was advised to reroute the 
supply line if it was passing under the i-f 
board. This is a red wire connected to a 
feed-through insulator on the right side of 
the aluminum enclosure of the logic 
board. 

To remove the supply line from a posi- 
tion under the i-f board, I first dis- 
mounted the i-f board and gently levered 
it upward with hemostats to release it 
from the socket. The supply line had been 
harnessed with tie-wraps which I cut to 
permit its extraction from the harness 
bundle. After removing it all the way to 
the shield at the rear of the i-f board, the 
harness was resecured with three new tie- 
wraps. The supply line was placed aside 
for remounting the i-f board. Once the 
board was secured, I rerouted the supply 
line above the board and against the 
shield. A single tie-wrap fed through a 
convenient hole in the shield keeps the line 
in place. After reconnecting the sup- 
ply line to the logic-box feedthrough, the 
unit was tested and the annoying whine 
was completely gone. — Bob Wheaton, 
W5SXW 


Receiver & Transmitter Topics 3-14 


INSULATOR CLEANING SOLVES 
MLA-2500 FUSE-BLOWING 
PROBLEM 


My Dentron MLA-2500 amplifier (no. 29) 
was shipped to my new home here in 
Montserrat -this past spring. After it ar- 
rived, I unpacked it, then gave it a trial 
run that proved that the amplifier was in 
good working order. 

Other MLA-2500 owners may be in- 
terested in one minor problem that did 
concern my unit. After operating for 
years in a dusty basement, the amplifier 
began blowing the fuse resistors in the 
final amplifier. I tried to find a short, but 
the problem lasted only a fraction of a 
second, with the amplifier immediately 
returning to normal operation (as it did 
most of the time) or giving way to blown 
fuse resistors. 

In desperation, I completely cleaned 
every component in the final box. Finally, 
I spotted the Teflon insulator between the 
rf choke and the chassis. It had a thin film 
of dust on it which would break down, 
causing a short circuit to the chassis. 
Cleaning the insulator completely 
eliminated the difficulty. To avoid a 
similar breakdown, it looks like a regular 
cleaning of the final area is in order for 
heavy uses of the amplifier. — Chod 
Harris, VP2ML 


INCREASING THE 75S-(_ ) 
CALIBRATOR INJECTION LEVEL 
The amplitude of the Collins 75S-(_ ) 
receiver crystal calibrator is generally ade- 
quate up to the 10-meter band. There, 
especially at the high end of the band, the 


3-15 Chapter 3 


ANTENNA 


* 
C12 CHANGE TO 
1 pF 


5 pF 


CRYSTAL 
CALIBRATOR 
vg 


Fig. 31 — N1FB suggests the above modifica- 
tion for increasing the calibrator injection level 
of the Collins 75S series receivers. Resistance 
values are in ohms. 


signal level is much lower. This level may 
be increased by changing the value of the 


coupling capacitor, C12, which normally 
has a value of only 1 pF. See Fig. 31. 
Substituting a 5-pF capacitor (or larger, 
depending upon the level desired) will 
result in an increase of 4 to 5 S-units 
which should be sufficient for most ap- 
plications. 

To replace C12, the rear-most shield 
can, which covers the rf amplifier input 
switching wafer of the bandswitch (S4), 
must be removed. The fiber shaft which 
couples the different switch sections must 
be removed first; it was decided to move 
the shaft toward the front of the receiver 
rather than out through the rear chassis 
hole provided. The band-switch index 
may simply be moved to one side once the 
shaft coupler is loosened and the mount- 
ing nut and washer removed. This avoids 
having to pull the fiber shaft through 
three wafer sections; only one section 
need be involved. Caution must be 
observed to prevent misalignment of the 
vacated wafer, but providing that no 
rotary motion is applied to the shaft, the 
wafer will remain in position. Next, the 
two nuts and washers securing the shield 
can are loosened and the shield removed. 
The capacitor is then replaced with the 
new unit and the process reversed. To ease 
reassembly, a small dab of silicone grease 
may be placed at the end of the fiber shaft 
to permit a smoother reentry into the 
wafer hole. 

Check the calibrator signal at all posi- 
tions of the band switch. If at any position 
you cannot get an S-meter reading, it may 
indicate a slight misalignment of the two 
shafts at the coupler. Simply loosen the 
set screws and adjust slightly. — Paul K. 
Pagel, NIFB 
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Counsel for CW Operators 


SIMPLE CW QSK 


Efficient use of the cw portion of amateur 
bands must include break-in keying. 
Toward that end, this system has been 
used successfuly at a dozen or so very ac- 
tive stations, some using full kW transmit- 
ters. Construction cost, covering all new 
parts, power supply and simple test cir- 
cuit, is under $35. 

The series relay system shown in Fig. 
1A switches the antenna from receive to 
transmit and keys the transmitter in a se- 
quence that assures cold switching of the 
transmitter rf output. The relays are fast 
enough to follow code elements at speeds 
in excess of 45 wpm. 

Proper keying sequence is accomplished 
by causing K2 to be delayed in closing 
normally open contacts by connecting a 
capacitor across the elay coil. Antenna 
relay K1 is delayed in opening normally 
open contacts by a diode shunted across 
its coil. The number sequence in Fig. 1B 
indicates the progression of events as the 
key is closed, then opened. 

A simple test circuit, shown in Fig. 1C, 
provides a means of observing and verify- 
ing the proper keying sequence. A solid 
flash of the neon bulb should occur upon 
closing the key and again when the key is 
opened. A variable resistor in series with 
D4 and/or C1 allows adjustment of the 
sequencing. The effectiveness of D4 and 
Cl may be observed by disconnecting 
them one at a time. Usually no series 
resistor is required. 

Because K1 and K2 do not have in- 
sulated moving contacts, K1 must be 
operated above rf ground potential. That 
is the reason for the rf chokes and a base 
made of insulating material. These relays 
are operated from a 35-V dc, 20-mA 
power source. A suitable supply is shown 
in Fig. 1D. 

Relays may be mounted in the same 
housing or in separate cases. Shielding 
between relays is not necessary, but rf 


KEY DEPRESSED 


4 ANTENNA Seah ACTUATED 
K1 


KEYING RELAY ACTUATED 
(K2) 


Fig. 1 — A simple cw QSK circuit is shown at A. The effect of closing and opening the key on 
the rf wave is illustrated at B, while C represents a simple test circuit for the system. The power 
supply at D may be used. D1-D8 are 600-PIV, 1-A diodes. K1 and K2 are Sigma 65FP1A-12DC 


relays. 


leads should be kept well apart from other 
leads. A 5 X 4 X 3-inch Minibox en- 
closes my relays. Coaxial cable fittings are 
used for the antenna and transmitter rf 
output connections. Shielded phono jacks 
are used for all other external connec- 


tions. The relays may be located anywhere 
between the transmitter and antenna or 
Transmatch. Insertion of K1 in the coaxial 
line does not introduce ‘‘suck-out’’ and 
inhibits hash or backwave. — Herbert H. 
Stevens, W6RSP 
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Fig. 2 — Circuit for the variable memory. 


VARIABLE MEMORY FOR THE 
“TO MSG. KEYER”’ 


This unit is made for the keyer described 
by Chet Opal in February 1978 OST. The 
unit is connected so that it counts bits 
after a character has been sent. If space 
exceeds a number of bits selected on this 
unit, the binary counter (CD4040BE) will 
be reset. The circuit diagram of Fig. 2 is 
shown wired for 12 bits. It will vary, 
however, between 12 and 13 bits. Theo- 
retically, distance between words is 5 bits, 
and if space exceeds this it means there is 
no more message to be sent. But, only the 
well-trained operator can hope to keep 
this figure strictly, and a higher number of 
bits should be selected. If 12 is used, that 
will sound like a suitable space between 
the end of one message and the repeated 
one. 

In order to make the keyer automatic 
(repeating messages) an spdt switch 
should be wired in parallel with S2. A 
switch should be connected (as shown) to 
determine whether the unit shall be out or 
in use. The original circuit board must be 
modified by inserting a 33-kQ resistor be- 
tween QI1 (CD4040) and S (CD4013) as 
shown. — Jan Martin Noeding, LA8AK/ 
GSBFV 


THOUGHTS ON THE HEATH 
HD-1410 ELECTRONIC KEYER 


L) I was not completely satisfied with the 
speed control on my Heath HD-1410 elec- 
tronic keyer. Assembly instructions re- 
commended that R9 be 10 kQ) for a speed 
range of 10 to 35 wpm. However, the top 
speed was much in excess of 35 wpm and 
adjustment around 20 wpm much too 
critical. Connecting a 5.6-kQ resistor in 
series with R9 and shunting the speed con- 
trol R101 with a 27-kQ resistor brought 
the speed range down to 8 to 35 wpm. 
Also, settings of the speed control became 
must less critical. 

Having used a single-paddle keyer for 
quite a while, I found I had little use for 
the iambic property. However, I learned 
that if I adjust the travel to a minimum 
and the spring tension to a very weak 
value, I do fine with the keyer. If the ten- 
sion is too high, the darn thing jumps 
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Fig. 3 — The Heath HD-1410 keyer can be 
modified for use with other paddles by making 
the changes shown. Drawing A shows the 
original connections to the phone-plug connec- 
tor wired according to Heath instructions. The 
phone connector is replaced by a three- 
connector stereo jack and then wired as shown 
to the HD-1410 paddles. The external paddle 
key lead is then plugged into the stereo jack. 


around on the table and if the travel is too 
high, using the keyer is tiring. I can do 
very well at 25 wpm. I’m 80 years old. Got 
my Extra in 1977! Earned my first ticket 
in 1928. — Ira Myers, W2SVJ 


L] To use other paddles with the Heathkit 
HD-1410 keyer you only have to make the 
following modifications. First, disconnect 
and remove the headset connector on the 
rear of the keyer and replace it with a 
3-conductor stereo 1/4-inch jack. Next, 
reconnect the speaker directly to the 
board lead removed from the headphone 
connector. Then solder a wire on each side 


terminal (no. 4 solder lug) of the internal 


keying paddle and connect these to the 
new jack on the rear panel. See Fig. 3. — 
Jim Zimmerman, WB7DGU 


(1) Several amateurs who had HD-1410 
keyers found the output would hold low 
when transmissions were made on the 
various amateur bands. The bands related 
to this effect were not the same at all sta- 
tions but seemed rf related. I found that 
connecting a 0.001-uF capacitor from the 
output of IC3C (pin 12) to ground cured 
all but one case among the seven keyers so 
modified. — William M. Kosturko, 
WIVW 


(4 For the Heathkit HD-1410 electronic 
keyer owners who have new solid-state 
transceivers that cannot be normally 
keyed with this unit, place a jumper across 
DS and another across R27, and the prob- 
lem is solved. This modification was pro- 
vided for me by the Heath company. It 
works fine with my new FT-101ZD. — 
Bob Pecot, WBSRWM 


TS-180S SEMI-BREAK-IN CW 


A number of TS-180S transceivers I have 
heard on the air have a more or less severe 
dwell on the first cw character when the 
VOX relays activate. The owner can 
diagnose the fault by ’scoping the rf 
envelope or by listening with a separate 
receiver (age off). The dwell is aggravated 
if less than full power is used. 

My transceiver was severely affected, 
probably as a result of worst-case compo- 
nent tolerances. Comments about my 
signal from other hams were quite positive 
until a ham neighbor broke the news to 
me after a late-evening test on a dead 
band where we worked semi-break-in. 

The heart of the matter is the slow 
recovery of switching transistor Q18 from 
hard saturation. It is located on the i-f 
board and is responsible for changing the 
operating point of FETs Q16 and Q17 be- 
tween transmit and receive (see ‘‘Speech 
Processor’”’ in section 6.6 of the operating 
manual). In receive mode, Q18 is hard 
saturated and you might find the Vcg near 
zero volts. In the transmit mode, Q18 has 
no base drive and the Vcg is about 2 volts 
as the product of the combined currents 
of Q16 and Q17 across R94 (470 ohms). 

The cure is to bring Q18 out of hard 
saturation by changing the _ base-to- 
ground resistor R75 (on the far side of the 
i-f board) from 10 kQ to a lower value. 
This diverts base drive and changes the 
discharge time constant of C170 (3.3 pF) 
and R75. The new value of R75 is found 
in the receive mode. Decrease R75 until 
Q18 shows between 50 and 100 mV Vcr, 
an indication that it is out of hard satura- 
tion. The new value may be as low as 1.8 
kQ. 

This modification fully cures the 
changeover problem and does not affect 
the normal keying waveform. Neither 
does it affect ssb or normal cw operating 
conditions. — W. F. Kohlrausch, KB2FS 


SEMI-BREAK-IN FOR 
THE CENTURY 21 


Believe me, full break-in and the elec- 
tronic keyer are two great ideas for cw 
operation. When you want to add an 
amplifier to your transceiver, however, 
you may be faced with a problem. The 
difficulty is that there are many new and 
used amplifiers today which lack circuits 
for providing full break-in. I resolved this 
perplexing situation by settling for a 
modification that provides semi-break-in. 
I’m well pleased with this arrangement. It 
may be of interest to other owners: of 
those fine Ten Tec Century 21 transceivers. 

My modification involves the use of 
an NES5S55 timer, a relay and a few other 
parts which I mounted on a piece of per- 
forated board. The board is secured to the 
underside of the Century 21 by means of 
small L brackets. An area near the low- 
pass filter section at the rear of the 


transceiver is suited for this purpose. 

The first step is to remove the top and 
bottom of the transceiver. Use care to 
avoid breaking the speaker leads. Locate 
the coaxial lead connected to the rf gain 
control. Unsolder it from printed-circuit 
board no. 80360, rerouting the lead to the 
‘underside of the radio: This is the receive 
line. Install two 1N4007 diodes back-to- 
back across the rf gain potentiometer (see 
Fig. 4). These diodes provide protection 
against backwave and high-level signals. 

Next, locate the small coaxial cable 
wired to the amplifier. Remove the con- 
nector from the cable and reroute the line 
to the underside of the chassis. This cable 
is to be connected to the wiper of the relay 
on the NES5SS5 board. Attach a phono con- 
nector to the end of a 1-foot length of 
RG-174/U cable. Route this cable, the 
transmit line, under the chassis. It is to be 
plugged into the power amplifier. Assem- 
ble the components on the perforated 
board and install the board as instructed 
above. The work should take about an 
hour. 

The 555 IC operates as a monostable 
multi-vibrator. Operating voltage (+ 12 
V) is obtained via the orange wire on the 
Century 21 audio preamplifier board (no. 
80356). The R line is also obtained from 
this board. In the receive mode, this line is 
high (+ 12 V), going low in the transmit 
mode. This condition is required to start 
the NE555 which, I should mention, is 
capable of operating a 12-V relay with up 
to a 200-mA current draw. A 1N4007 
diode is placed across the relay field coil 
(note polarity) to prevent field-collapse 
transient voltages from affecting the 555. 
Such transients could cause lockup. A 
2.7-k resistor from pin 2 of the 555 to pin 
4 keeps the 555 constantly resetting. If this 
resistor is not included, the 555 will 
restart, causing the relay to trip during 
long transmissions of dits and dahs. 
Manufacturer’s specification sheets pro- 
vide detailed information on the 555. — 
Charles Darrow, K8GZQ 


MFJ CW FILTER 


My MFJ CWF-2 cw audio filter operates 
quite satisfactorily on a 9-volt transistor 
battery until the battery voltage drops. 
After a few hours of use, the filter begins 
to ring when the voltage drops. This prob- 
lem is occasionally augmented when the 
filter is unintentionally left on overnight. 

As a solution to the battery-power/ 
ringing problem, I first decided to connect 
an external power supply to the filter. Ac- 
cording to the manufacturer, the MFJ 
may be operated safely with up to 18 volts 
applied. I chose instead to tap the 15-volt 
supply in my receiver. As a result of this 
modification, I have not experienced the 
former ringing problem and the filter is 
shut off automatically whenever the re- 
ceiver is switched off. 

With the arrangement I now use, the 


filter functions on_ battery power 
whenever the power cord is not plugged 
in. I’ve also installed a miniature phone 
jack on the back panel to accommodate 
the dc input. Another miniature jack, in- 
serted on the back panel, replaces the in- 
convenient audio-input terminal post. 

Next I added a simulated stereo modi- 
fication as indicated in Fig. 5. Sl, 
mounted on the rear panel, selects normal 
operation or simulated stereo. The value 
of R1 is not critical. I chose 100 ohms, but 
other operators may elect a different value 
to suit a particular audio taste or to ac- 
commodate a different headphone im- 
pedance. 

In order to use a stereo headset, I 


+12V 


TO ORG. WIRE ON 


replaced the monaural phone jack 
(located on the front panel) with a stereo 
jack. The mono jack is now on the rear 
panel where it serves as an output for a 
speaker which carries the audio except 
when phones are used. As a concluding 
touch to the project, I added two LEDs to 
the front panel. One indicates POWER ON 
and the other SIMULATED STEREO. 

After an operator becomes accustomed 
to the simulated effect, the modified MFJ 
filter will be found to be an invaluable aid 
to cw reception, especially during con- 
tests. There is ample room in the MFJ 
filter for these simple modifications, 
which should cause no difficulty for even 
the beginner. — John Pane, AF3B 
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Fig. 4 — K8GZQ’s semi-break-in circuit for the Century 21 when used with a linear amplifier. 


Coaxial leads are RG-174/U. 
C1 — 10-uF, 25-V electrolytic. 
C2 — 0.01-F, 25-V disc. 

C3 — 0.01 disc. 

D1-D3, incl. — 1N4007 diodes. 


MFJ 
AUDIO 
FILTER 


K1 — Dpdt relay, 12 V, Radio Shack no. 
275-206. 

R1 — 2.7-kQ, 1/4 watt. 

R2 — 500-k2 potentiometer. 

U1 — NE555 timer. 


STEREO Si 


AUDIO 
OUTPUT 


Fig. 5 — John Pane, AF3B, uses this arrangement to produce a simulated stereo effect when 
using his MFJ cw filter. With S1 in the STEREO position, one audio channel carries unfiltered 
audio from the receiver, and the other channel carries filtered audio. 
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Fig. 6 — Modification of the Accu-Keyer/Memory for keying both positive and negative lines. 
Additions to the original circuit are shown below the dashed line. A junk-box variety transistor 


may be used. 


AUTOMATIC OUTPUT POLARITY 
FOR THE ACCU-KEYER 


May I offer yet another modification for 
the ubiquitous Accu-Keyer (QST for 
August 1973, August 1975 and July 1976). 
The simple circuit change shown in Fig. 6 
solves a problem for the amateur who uses 
rigs with both grid-block and cathode key- 
ing. The selection of proper polarity 
becomes automatic by means of diodes. 
With this arrangement the Accu-Keyer 
may be used with a variety of transmitters 
or transceivers without worrying about 
the polarity of the voltage. 

This modification is built on the 
WB4VVF board with just a few parts 
added between the output of Q4 and the 
terminal for the grid-block keying. The 
cathode keying circuit may be built on a 1 
x 1-1/2-inch perforated or printed circuit 
board. My Accu-Keyer/Memory is now in 
use with my solid-state 2-meter transceiver 
which has positive-to-ground keying. It is 
a welcome ‘‘third hand’’ when operating 
through OSCAR 7 and 8. — Bruce Balla, 
VE2QO 


CAPACITOR FOR THE 
ACCU-MEMORY 


A 5-uF capacitor connected across the 
STOP button of the Accu-Memory will 
prevent the keyer from sending at random 
when first turned on. By adding the 50-ypF 
capacitor and the two diodes shown in 
Fig. 7, the display will automatically set to 
000 when first turned on. — Jerry Fitch, 
WB4PUB 


A WEIGHT CONTROL 

FOR THE ACCU-KEYER 

The WB4VVF Accu-Keyer (August 1973 
OST) and the Accu-Memory (August 1975 
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.OST) are without doubt the most-built 


construction projects ever to appear in 
QST. The Accu-Keyer is a first-class 
device, yet economical to build. It pro- 
vides sending that contains a precise dash- 
to-dot length ratio of 3:1 suggested by 
Samuel Morse many years ago. 
Nevertheless, many seasoned operators 
have found the apparently unalterable 3:1 
ratio, as set up by the keyer logic, a dis- 
advantage. For instance, a T may be 
mistaken for an E or part of a letter 


TO PINS 6 
AND 7 OF 
U7 (7490) 


(A) 


50uF 


+5vO—4 


1N4001 to PIN(3 OF 


U21D (7402) 


iN4001 


(B) 


Fig. 7 — Two modifications for the Accu- 
Memory. 


4N914 500k 1N914 


47k 


TO Qi EMITTER 


Fig. 8 — A weight control addition for the 
Accu-Keyer. References are to the original 
Accu-Keyer schematic diagram. 


preceding it. Miscopying a 4 as a 5 has 


_ driven many a Southeasterner up a wall 


during cw contests. A weighting larger 
than 3:1 accentuates the difference be- 
tween dots and dashes, alleviating such 
problems at high speeds and under poor 
conditions. 

Changing the weighting at the keyer 
may also compensate for unwanted 
weighting changes caused by transmitter 
operation or a keyed antenna relay. The 
change is accomplished by altering the 
clock speed slightly by different amounts 
during the dot and dash intervals. This is 
done by feeding the Accu-Keyer dot- 
present and dash-present lines back to 
the clock-speed-determining components 
through appropriate diode steering. The 
keyer logic continues to count out what it 
perceives to be a perfect 3:1 ratio, but is 
fooled by having the counting rate altered 
by adjustment of the clock frequency. 
Although the circuit shown in Fig. 8 is for 
the Accu-Keyer, the principle is applicable 
to most electronic keyers which use a 
single clock. A weight control may also 
be added to the Accu-Memory. — Hal 
Kennedy, N4GG 


ACCU HINTS 


I have found that the Accu-Keyer and 
Accu-Memory work very well with type 
74LS00 logic devices. This low-power 
Schottky series is pin compatible with the 
standard 7400 series, has the same general 
speed characteristics, but consumes only 
1/3 to 1/4 the power of the standard 
series. However, it is important that if you 
use the low-power Schottky series, all 
chips should be of this same series. Other- 
wise, you could run into problems with 
regard to output loading. Thus, just 
substitute a 74LS00 for the 7400, 74LS02 
for the 7402, 74LS74 for the 7474 and so 
on. This reduction in power has enabled 
me to get by with a very simple power sup- 
ply, using a 7805 three-terminal regulator. 

In the original Accu-Memory article 
(August 1975 QST) and supplemental 
notes (July 1976 OST), the decimal point 
in the display is shown as connected to the 
run-switch return. This has the decimal 
point on any time the unit is used as a 
keyer, when loading the memory or when 
sending memory. If you move the deci- 
mal-point return wire to pin 13 of U4 in 
the memory, it will function as a memory 
operating signal going on only when 
loading or sending memory and will not 
light when just keying. — MHarlan 
Bercovici, WOMYN 


CLOCK INDICATOR FOR 
THE ACCU-KEYER 


An LED clock indicator I installed on my 
Accu-Keyer lets me know when the clock 
is running and the automatic character 
spacing is in operation. The LED is lit 


when the clock is not running but the 
keyer is on. Should the LED come on 
during transmission of a message, im- 
perfect sending with spacing that is too 
long is indicated. 

The LED is connected with a limiting 
resistor to pin 8 of U5 as shown in Fig. 9. 
The other end of the LED is connected to 
ground. — Bill Foote, AG6B 


ACCU-MEMORY KINK 


While playing with my recently completed 
Accu-Memory, I discovered some inter- 
esting operational modes. The RESET but- 
tons for message selection are normally in- 
hibited while a message is being read from 
the memory. However, if a full word 
space (U7 times out, display has stopped) 
exists in the message being sent, and if any 
RESET button is held depressed, upon 
completion of the word space, the mes- 
sage ceases and the new message is ini- 
tiated from its beginning. 

Here is an example: Load memory 1 
with one CQ, followed by one complete 
word space, the DE and another word 
space. Load memory 2 with your call, a 
full space, K, and another full space. You 
can now send CQ in any combination of 
the characters CQ and your call, and 
repeat in any combination, by using RESET 
switches 1 and 2 as follows: Press RESET 1 
and hold it depressed. cQ will continu- 
ously repeat. When the last desired CQ 
has started, release RESET 1. When the DE 
commences, depress and hold RESET 2. 
When the characters DE are completed, 
the keyer will continue to send your call. 
RESET 1 should be depressed if you wish to 
continue sending CQ, or do nothing, and 
the character K will be sent. 

This feature could prove useful in any 
situation requiring a variable number of 
repeats, such as during contests, or in DX 
pileups. Load the other station’s call and 
DE in one memory location, and your call 
followed by K in another. The combina- 
tion is easily varied to suit changing condi- 
tions, and the technique will work with 
any sequence of memory selection. — 
Steve Lawrence, WB6RSE 


SEMIAUTOMATIC CW 
WITH AN ELECTRONIC KEYER 


There are several reasons why some 
operators still prefer a semiautomatic 
mechanical key, such as the Vibroplex 
Bug, over a fully automatic keyer. Some 
call letters and contest exchanges seem 
easier to copy when certain dashs are 
given increased emphasis. Many operators 
like to use shorthand cw characters like a 
long dash followed by a dot for the 
number nine or an extended dash to repre- 
sent zero. 

Changing the speed of the mechanical 
semiautomatic key from fast to slow and 
back between exchanges, however, is 
cumbersome. It is much easier to twist a 


Fig. 9 — AG6B modified his Accu-Keyer with 
this clock-indicator circuit as a means of 
observing if the clock is running and the 
automatic character spacing is in operation. 


NEW CONNECTION 


BREAK CONNECTION 


DOT 
PADDLE 


DOT 
PADDLE 


Fig. 10 — Electronic keyer connections for 
semiautomatic operation. The spdt switch in 
circuit B offers a choice of automatic or semi- 
automatic operation. See monitoring informa- 
tion in text. 


speed-control knob on an electronic keyer 
than to adjust weights on the mechanical 
key. Furthermore, an electronic keyer 
eliminates the critical adjustments 
necessary for sending a string of well- 
formed dots on the mechanical unit. An 
alternative is to modify an electronic keyer 
for semiautomatic operation. By making 
this change the operator may obtain the 
advantages of the electronic keyer while 
avoiding the disadvantages of the 
mechanical unit. 

Fig. 10A shows how virtually any elec- 
tronic keyer and paddle can be wired for 
semiautomatic operation. The only limita- 
tion is that both the keyer paddle common 
and the transmitter keying input common 
must be connected to ground. 

Fig. 10B shows how a switch can be 
added to the circuit for selection of either 
automatic or semiautomatic operation. 
The spdt switch can be mounted on a 
piece of plastic which can be drilled for 
support by the paddle terminals. 

Neither of these circuit configurations 
require any internal modifications to the 


keyer. The keyer monitor circuit will not 
be functional for dashes with these con- 
figurations. However, this is not a prob- 
lem generally because Bug users usually 
have other means of monitoring their 
sending. In order to preserve full monitor- 
ing capability within the keyer, the 
operator must examine the keyer circuit to 
find an internal point for dash paddle 
connection when semiautomatic opera- 
tion is desired. 

If the keyer has a tune feature, this can 
provide a clue to the location of a connec- 
tion that will preserve full monitoring 
capability. The tune function is sometimes 
actuated by grounding an internal point. 
In this case, try the hot side of the tune 
function switch. Some keyers have an in- 
put for an external straight key. This in- 
put can also be tried for the dash paddle 
connection. The internal circuit point that 
I use on the Autek MK-1 keyer is at Q13, 
pin 3. When tapping into an existing cir- 
cuit with an external connection, some 
degree of protective buffering in the form 
of a series diode or small rf choke is 
recommended. I might add that a conven- 
tional single-lever paddle will feel more 
like a bug than the newer dual-lever iam- 
bic paddles. — Tony Arnold, K6MC 


ADJUSTMENT OF SPEED KEYS 


The adjustment of a speed key is not dif- 
ficult, but it must be done carefully to get 
good and lasting results. The most impor- 
tant concern is to adjust the dot vibrator 
correctly. After the dots are correctly set, 
other adjustments come easily. 

To adjust the speed key, proceed as 
follows (see Fig. 11): 

1) Loosen both the right and left trun- 
nion screws and the dot-contact screw. 
Carefully adjust the position of each 
screw so that the vibrator arm looks 
straight and is lightly butting up against 
the damper wheel. Tighten the right and 
left trunnion screws. 

2) Slide the one or two weights on the 
vibrator arm to the end, or to the slowest 
dot position. Tighten the weights in place, 
making certain that the outermost weight 
is not touching the damper wheel. 

3) Holding the thumb paddle to the 
right or dot position, readjust the left 
trunnion screws so that the vibrator dot 
arm can move to the left about 1/64 inch. 
Tighten the left trunnion screws. 

4) Hold the paddle in the steady series 
of dots position and allow the vibrator 
arm to come to rest. 

5) Readjust the dot contact screw so 
that the contact makes a light contact with 
the contact of the vibrator arm. Tighten 
the dot screw. Release the paddle. 

6) Test the Bug for proper dot adjust- 
ment by holding the paddle in the dot 
position and noting that the Bug can pro- 
duce at least 40 well-formed dots in a 
series. Count the dots in bunches of 10 
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SPEED WEIGHTS 


DAMPER 


WHEEL pIT 


DOT CONTACT 
SCREW 


SCREWS 


VIBRATOR 


LEFT TRUNNION 


RIGHT TRUNNION 
SCREW 


SPRING 


PADDLE 


DASH CONTACT 
SCREW 


Fig. 11 — Proper adjustment of a speed key, such a above, is provided by W2PRO. His informa- 
tion on the nearly lost art is based on some early Western Union reference material in addition to 


some 33 years of pounding brass. 


dots each by tapping your foot once for 
every 10 dots. 

7) When the vibrator arm stops vi- 
brating, note that the vibrator arm comes 
to rest lightly on the dot contact. Readjust 
the dot contact screw if necessary. Release 
the paddle and recheck step 6. This com- 
pletes the dot adjustment. 

8) To adjust the dash contacts, adjust 
the dash contact screw so that the distance 
between the paddle contact and the dash 
contact is about 1/64 inch. Clearance is a 
matter of personal preference. 

9) Adjust the degree of spring tension 
of the paddle to the almost completely un- 
wound position. Although this adjust- 
ment is also a matter of personal 
preference, a light tension is favored. 

10) For varying the dot speed, move 
the dot speed weight closer to the paddle 
for higher speeds. When two weights are 
part of the vibrator arm, always keep the 
outermost weight at the end of the arm, 
varying the speed of the dots by moving 
the innermost weight closer to the paddle. 
In general, leave the outermost weight 
positioned at the end of the arm. 

11) Clean any dirt from the contacts by 
sandwiching a piece of bond paper be- 
tween any closed contacts and drawing the 
paper through. Do this several times. 

12) Check that all contacts open and 
close squarely. Recheck all screws, being 
sure they are all tight. — A/ D’Onofrio, 
W2PRO 


A DUST COVER FOR THE 
BENCHER PADDLE 


A dust cover provides a lot of protection 
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alike. — 


for a Bencher iambic paddle, especially 
for the average amateur who is likely to 
pile things and work on the radio 
operating bench as I do. I fabricated a 
cover from clear 1/8-inch Plexiglas® in 
the manner shown in Fig. 12. The cover 
and sides are cemented together. Details 
are shown in Fig. 13. The 1/64-inch 
dimension for the cut sizes is the tolerance 
needed to provide clearance for the base 
of the Bencher paddle. Be careful to hold 
to this measurement to obtain a proper 
fit. Item D in the drawing is the stop that 
allows you to position the cover 3/16 inch 
from the top of the Bencher. You may 
take some liberty with this measurement, 
but be sure that all four corners are made 
C. L. (Chet) McClennan, 
K7HNM 


Fig. 13 — Details of the K7HNM Bencher 
paddle dust cover. 


DIMENSIONS FOR THE K7HNM 
BENCHER DUST COVER 


Amateurs who wish to make a copy of 
Chet McClellan’s dust cover for the 
Bencher key (see previous item) will find 
the following dimensions helpful for pre- 
paring the clear plastic (Lucite® ) panels. 
For A and Al, cut two pieces (3/16 x 
1-7/8 X 4-1/8* inches). For B and B1, cut 
two pieces 3/16 X 1-7/8 X 4-1/64 inches. 
For C, one piece is required with dimen- 
sions of 3/16 & 4-1/8* x 4-3/8* inches. 
Four pieces are needed for D and these 
have dimensions of 3/16 x 3/8 x 1-5/8 
inches. Tolerances indicated by the 
asterisk (*) are +1/64 inch and —O. 
—Stu Leland, WIJEC 


THE TORSION BAR KEY 


A number of articles have appeared in 
OST and elsewhere describing mechanical 
devices required to operate electronic 
keyers. After studying these and the many 
complex schemes employed in commercial 
paddles, it seemed that a simpler recipe 
for such a key was possible. 

To avoid complexity, I decided to con- 
struct a paddle that could be fabricated 
almost entirely with homemade parts. The 
torsion bar key described here uses 


Fig. 12 — A practical, attractive dust cover for a Bencher paddle can be made with Plexiglas® in 
the manner illustrated above. Chet McClellan, K7HNM, provided this idea. 


. 


relatively few components, most of which 
can be built at home in a modestly equip- 
ped shop. 

The torsion bar concept is a simple one 
to demonstrate. When a tree branch is 
twisted and released, it flexes, then 
returns to its natural position. In this 
design, the torsion bar functions as the 
lever return spring. When the lever arm is 
moved, the bar twists, offering tension. 
When the paddle is released, the tension 
forces the lever back to center (neutral) 
position. 

Besides the parts shown in Fig. 14, you 
will need the following no. 4-40 plated 
flat-head screws: three 1/4-inch, five 
1/2-inch, two 3/4-inch and two 1-inch. In 
addition, two no. 8-32 1/4-inch and two 
no. 4-40 1/4-inch steel setscrews are 
needed. You will also need some small 
wood screws to secure the brass base to 
the wooden one. 

This key can be made with hand tools, 
but an electric drill or drill press is recom- 


DRILL AND 
TAP 8-32 
FOR SET 

SCREW 


* TOP FIXTURE - 1/4" BRASS 


mended. If both tools are available, the 
drill press is the better choice. The brass 
and steel parts may be found as scrap ina 
nearby machine shop. Plan on obtaining 
extra pieces in case you ‘‘goof.’’ 

Make sure to mark all pieces carefully 
and center punch the holes before drilling. 
Drill the two holes in the top support fix- 
ture and the base simultaneously by 
clamping or gluing them together to en- 
sure proper alignment. The knurled finger 
nuts, used to tighten down the contact 


screws, may be difficult to locate; mine: 


were found in a box of surplus parts. 
Regular hex nuts should work just as well. 

Rigid support for the torsion bar is pro- 
vided by the thicker vertical rod (1/4-inch- 
diameter steel or brass). This rod is at- 
tached to the base and to the rectangular 
fixture with setscrews. The torsion bar 
(1/8-inch round steel drill rod) is mounted 
parallel to the support rod and is attached 
to the rectangular top fixture. A simple 
sleeve bearing (a hole in the brass base) 
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TAP 8-32 |” 
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2 PADDLES 
4/8" LUCITE 


DRILL AND 
TAP 4-40 —» 
FOR SET 
SCREW 


allows the torsion bar to rotate at the bot- 
tom, while the rectangular fixture holds 
the top of the bar firmly. 

The lever arm is fabricated from 
1/4-inch brass, and is attached to the flat 
on the torsion bar by a setscrew. This arm 
is operated by the paddles; pushing either 
way ‘‘makes’’ the corresponding contact. 
The outside surfaces of the paddles should 
be separated by about 3/4 inch. Thin 
washers on each side of the lever serve as 
spacers. The wooden base is 6-3/8 xX 3 X 
5/8-inch. The brass base is centered on the 
wood, and moved 1/4-inch forward. 
Small wood screws are used to attach the 
brass base permanently to the wood. Thin 
rubber feet may be attached to the bottom 
of the wood to prevent it from sliding on 
the operating table. 

The lever arm is grounded, and is con- 
nected to one of the binding posts. The 
contact points are connected to the other 
two binding posts via thin brass shim 
strips underneath the base. 


DRILL AND 


TAP 4-40 


ehh, foe 


2 KNURLED BRASS NUTS 


2-1/2 ——_____ — 
2- 7/64 — | 
| -€) 5/32" HOLES O- | 


2 THIN BRASS STRIPS 


mm = INCHES X 24.5 | 


DRILL 1/8 


LEVER-1/4" SQUARE BRASS 


Fig. 14 — Parts for the torsion bar key. Dimensions given are in inches. 


Counsel for CW Operators 4-7 


Fig. 15 — A simple keyer paddle that can be 
built easily with hand tools. 


I used 10 mil Teflon sheet to insulate 
the two contact points and their cor- 
responding binding posts from the base. 
Hold the Teflon sheet over the holes in the 
base, and punch through it with a sharp 
pencil; this expands the material into the 
holes and prevents the 4-40 screws from 
shorting to the base. If Teflon sheet is not 
available, any thin insulator (such as a 
rubber gasket) will do. 

Tighten the no. 4-40 setscrew in the top 
fixture last, making sure that the lever is 
centered between the contact posts. Ad- 
just the contact gap by turning the 3/4- 
inch, no. 4-40 screws and lock them with 
the knurled finger nuts. The final adjust- 
ment is lever tension. With the untreated 
drill rod, the action is medium. Tension 
may be increased by lowering the rec- 
tangular fixture toward the base. For a 
“‘lighter’’? touch, the torsion bar can be 
made of a piece of 1/8-inch brass or braz- 
ing rod. 

Garnet (not sand) paper will give the 
brass parts a ‘‘brushed”’ finish. Fig. 15 is a 
photograph of the finished torsion bar 
key. Dimensions and materials are not 
critical. In the bad old days, hams made 
almost everything they used in their 
shacks. Be a bad old ham and become a 
keymaker! — Thomas P. Leary, WOVTP 


NEW FEET FOR THE HAM-KEY HK-1 


I was somewhat disgruntled when my new 
Ham-Key Model HK-1 would slide 
around the operating desk when I became 
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tired and a bit careless. My remedy was to 


replace the three round feet with four self- , 


adhesive square feet such as those used on 
the Heath HW-8. The new feet ended the 
wandering. — John S. Jolly, WA7NWL 


PUTTING YOUR BUG OR 
PADDLE IN ITS PLACE — 
AND KEEPING IT THERE 


I keep my Bug in place by applying a 
small amount of rubber cement on the 
feet and pressing the key down on the 
desired spot on the table. When I wish to 
move the key, I just pry it loose from the 
table. The old cement rubs off easily, 
leaving no marks on the table. — M. 
Crosby Bartlett, K4EU 


SUNDAY, AND NO WAY 
TO PADDLE 


As I put the finishing touches on my 
Accu-Keyer on a Sunday afternoon, I was 
still without the needed paddle. Radio 
supply stores were closed, and there was a 
lack of money anyhow. What was the 
alternative? In desperation, I raided the 
junk box. All the necessary material to 
make a paddle was found. 

The treasures included some Plexi- 
glas® from an old storm window. Super 
glue became the bonding agent. A plastic 
ice scraper was used as the base. 

What resulted from my effort was a 
thing of pleasure. Fig. 16 is a picture of 
the original contraption. It is easy to 
operate and quite satisfactory at most 
keying speeds. With equipment prices so 
high these days, it may be worth making a 
similar unit for your keyer. I was so 
pleased with mine that I built another (in- 
cluding a case) for use as my permanent 
keying mechanism. — Craig V. Iansiti, 
WD8&BDQ 


-A METHOD OF CALIBRATING 


THE SPEED CONTROL OF AN 
ELECTRONIC KEYER 


This procedure involves the modification 
of a pocket calculator. The normal func- 
tioning of the calculator will not be im- 


Fig. 16 — The WD8BDQ keyer paddle. 


paired and the inventive ham will find 
many uses for the resultant ‘digital 
counter.’’ Only calculators that add and 
display a running total by punching the 
EQUALS key will work in this application. 
Most of the inexpensive models do per- 
form in this manner. To test your 
calculator, punch 1 + 1 =. The display 
should read 2. Now push the EQUALS but- 
ton again. If the display reads 3, you have 
the right type of calculator for the 
modification. 

Open the case. Locate the two conduc- 
tors leading to the EQUALS switch on the 
keyboard pad. Carefully solder a piece of 
hookup wire to each of the conductors. 
Install a small two-conductor jack in the 
calculator case. Solder the remaining ends 
of the two pieces of hookup wire to this 
jack. Use an appropriate plug to mate the 
jack and from it connect leads to the out- 
put of the keyer. If the keyer has a relay- 
type output, everything should be ready to 
go. Should the keyer have a transistor 
switch in the output, you may have to 
reverse the polarity of the leads before the 
keyer will actuate the EQUALS switch. 

To determine the keying rate at some 
given setting of the speed control of the 
keyer, punch in 1 + 1. Use a clock to 
monitor the time. Send a string of dots for 
exactly one minute. According to Downs 
(see March 1979 QST, p. 11), a word may 
be represented by a string of 25 dots. 
Dividing the amount shown on the display 
by 25 should then give you the keying 
speed in words per minute. It is assumed 
that the keyer follows the standard 1:3 
dot-to-dash duration ratio. — Jim Pitts, 
KE4Y 


‘over the top of a 


Chapter 5 


Antenna Advice 


THE BIKE ’N HIKE SPECIAL 


When I bought a 2-meter hand-held 
transceiver I began looking for an antenna 
to use with it on my 10-speed bike. Since 
the bike does not provide much of a 
ground plane, neither a 1/4-A nor a 5/8-A 
antenna seemed optimum. A 1/2-A J-type 
antenna seemed to be a more practical 
idea. 

The radiator should be about 39 inches 
long, depending on both the desired 
center frequency and the diameter of the 
radiator. In practice there is some interac- 
tion between the radiator length and the 
matching section adjustment. One varia- 
tion of this antenna used a telescoping sec- 
tion, the bottom of which was: force fit 
1/4-inch-diameter 
fiberglass pole from a bicycle warning 
flag. A bracket was made from aluminum 
clothesline wire to hold the fiberglass pole 
in the nylon pack fastened to the 
handlebars of my bike. 

I decided to use RG-8X coaxial cable 
for the 1/4-A matching system, and for the 
feed line. I measured the velocity factor of 
this line' and found it to be 0.76. The in- 
itial tap point and stub length were deter- 
mined from The ARRL Antenna Book 
(14th ed.), p. 5-17. The technique of ex- 
perimentally tapping into the matching 
section and of shorting the stub was 
adapted from a QST article.* This in- 
volves stripping about an inch of outer in- 
sulation from the cable at the tap point 
(B). See Fig. 1. Spread the braid slightly to 
expose the inner insulation, and use a 
common pin soldered to the feed-line 
center conductor to make contact through 
to the matching-section center conductor. 
Another pin can be used to make contact 
between the two outer conductors, or they 
can be tack soldered. The short at point C 
was made by sticking a pin through the 
RG-8X, making contact with both con- 
ductors. 

After a satisfactory match has been ob- 
tained, a permanent matching section 
must be made. For the splice at B, careful- 


ly remove a small section of insulation 
from the inner conductor (no more than 
1/4 inch). Solder and tape the inner con- 
ductors, then join and solder the shields. 
A piece of braid, split lengthwise, will help 
make this connection. 

Next, further adjustments are made by 
trimming the shield at point A by 1/8 inch 
(or less) at a time, and by moving the 
shorting pin at point C slightly in either 
direction. This should result in an SWR of 
nearly 1:1 at the resonant frequency. The 
short at C must be soldered and all joints 
sealed with silicone rubber. 

I would recommend that you start with 
thé matching section a bit longer than my 
final dimensions, given in Fig. 1, and then 
tweak it as described above. Also, if the 
coaxial cable you use for the matching 


RADIATOR 
z 39" 


RG -8X 
MATCHING SECTION 
DIMENSIONS 


AB =13" 


BC=2" 


section has a different velocity factor, this 
will change the dimensions. 

An antenna of this design can be made 
with a piece of wire for the radiator, 
fastened to a fiberglass bicycle-flag pole 
and attached to a bike, motorcycle, boat, 
or car (especially one without a metal 
ground plane). Hikers could carry the 
basic antenna, to be hung from a tree 
branch for greatly improved performance 
over a rubber-duck antenna. — Charles 
Lofgren, W6JJZ 


Notes 

'G. Downs, ‘‘Measuring Transmission Line Velocity 
Factor,’’ OST, June 1979, pp. 27-28. 

*W. P. Czerwinski, ‘‘Coaxial Transformer for Voltage 
Fed Antenna,’’ OST, June 1961, pp. 36-37. 


SHORTED AT C 


Fig. 1 — Sketch of the Bike 'N Hike Special. This 1/2-A, 2-meter antenna is useful when no 
convenient ground plane exists. See the text for an explanation of how to connect the feed line to 


the matching section. 
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MOUNTING A COAXIAL FITTING 
ON HARDLINE 


Want a practical method of adapting and 
mounting a PL-259 connector on the end 
of that new 50-ohm hardline cable? Then 
try this. Aftertemoving the center pin and 
surrounding insulation from the inside of 
the PL-259 connector, prepare the 
hardline in the following manner. 
Remove 6 inches-of the outside jacket 
of the hardline, exposing the solid 
aluminum shield. Expose and trim enough 
of the foam dielectric material to permit 
the end of the cable to be inserted in the 
PL-259. The foam replaces the fiber in- 
sulation and the end of the hardline center 
conductor takes the place of the former 
center pin. The foam must be pared suffi- 
ciently to allow the 0.162-inch copper in- 
ner conductor to protrude from the 
PL-259 the same distance as the original 
center pin. (Fig. 2.) The PL-259 is screwed 
onto the foam until it contacts the end of 
the aluminum shield. Fig. 2 shows the 
manner in which a short length of copper 
braid, removed from a piece of RG-8/U, 
is placed over the aluminum shield and 
soldered to the PL-259 connector. The 
two stainless-steel hose clamps secure the 
braid to the aluminum shield. After in- 
stallation, waterproofing of the entire 
connection may be accomplished by ap- 
plying a liberal amount of Johns-Manville 
Dux Seal, a nonhardening putty-like 
substance, available at many hardware 
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HOSE CLAMP 
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HARDLINE 
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ALUM. SHIELD 


stores. The WR@AGP antenna transmis- 
sion line is installed in this manner, show- 
ing essentially no SWR change over a 
period of months even though subjected 
to severe ice, snow and rain. — Paul 
Grauer, WOFIR 

[Editor’s Note: Penetrox, or a similar substance, 
should be used to treat the aluminum shield 
before the copper braid is placed over it. This 


will ensure a good electrical contact that will 
maintain its integrity for some time.] 


CONNECTORS FOR CATV 
‘“HARDLINE”’ AND HELIAX 


There seems to be an abundance of 
surplus and sometimes free 75-ohm CATV 
hardline available to amateurs at flea 
markets, junk yards, and who knows 
where. Low-loss, long-lifespan line of this 
type is being avoided by some amateurs 
because the connectors for it are not only 
difficult to find, but they’re horribly ex- 
pensive. Depending on the source for 
these connectors we hams can pay from 


$10 to more than $25 for the fancy hard- 


ware. 
Figs. 3 and 4 show how the writer 
solved the connector problem with or- 
dinary materials. The examples at A and B 
(Fig. 4) show uhf-style connectors, but 
similar methods of construction can be 
used to accommodate type N connectors. 
Fig. 4A indicates how to maintain the 
line impedance by using a 3/4-inch OD 
tubing slug inside a tubing section that has 
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Fig. 2 — These drawings illustrate a method of mounting a PL-259 connector on the end of a 
length of 50-ohm hardline coaxial cable. Six inches of the jacket is removed in order to expose 
the shield and foam. Remaining steps are given in text. The exposed area may be weatherproofed 
by applying Dux Seal from the jacket to the connector. 
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an ID of 3/4 inch. The solder lug on J1 is 


_ spread to accept the tapered end of the 


coax cable center conductor. Soldering is 
done through the slot in the tubing slug. 
Conductive grease or a thin coating of 
silicone grease is spread on the mating sur- 
faces of the parts, then they are affixed 
firmly in position with stainless-steel hos 
clamps. 

If a male connector is needed, the 
scheme at B can be applied. A piece of 
1/2-inch ID aluminum tubing is slotted 
with a hack saw, then fanned at one end 
to provide an ID of 3/4 inch. This end 
clamps to the coax cable and the small end 
clamps to the PL-259 connector collet. 
The center conductor of the coax line is 
drilled to take a length of no. 14 bus wire. 
The wire is soldered into the hole in a 
secure manner. Stainless-steel hose clamps 
(2) are used to lock the assembly together. 

The technique shown at B will cause a 
slight impedance discontinuity between 
the coax line and the end of the PL-259, 
but the magnitude of the ‘‘bump”’ will be 
of little concern at 2 meters and lower. 
There will be very little disruption to the 
line impedance when using the method 
shown at A. 

Half-inch hardline is simple to use 
when installing a PL-259 connector. The 


. details are shown at C. The outer jacket is 


removed 7/8 inch from the end of the 
cable. The foam dielectric is made smaller 
in diameter so that it will screw into the 


Fig. 3 — Methods of connecting coaxial cou- 
plings to hardline cable, Pete O’Deil, KB1N, 
made the adaptations for 7/8-inch Heliax 
shown above with the black jacket. Doug 
DeMaw, W1FB, developed an alternative 
method for use with metal-jacketed hardline. 
The two samples in the foreground show his 
way of attaching the fittings to the cable. 
Detailed drawings of these are presented in 
Fig. 4. 
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Fig. 4 — Construction details for using inexpensive connectors with 75-ohm CATV hardline. Detail A shows a female adaptor and B illustrates how 
to apply a male connector to the cable. Hose clamps hold the hardware in place. J1 is an imported bulkhead-mount connector. An SO-239 can be 


used by cutting off the mounting flange. 
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end of the PL-259 snugly. The center con- 
ductor is drilled to accept 3/4 inch of no. 
14 bus wire, which is soldered firmly into 
the center-conductor hole. An adapter 
sleeve is made from 1/2-inch OD 
aluminum tubing as shown in the draw- 
ing. A 3/16-inch slot it cut in the adapter 
to allow good compression when the hose 
clamp is tightened. The adapter joins the 
rear end of the PL-259 to the outer jacket 
of the cable. Only one 1/2-inch hose 
‘clamp is required. This system of install- 
ing a connector does not cause a signifi- 
cant ‘‘bump’’ in the line impedance. 

The cable ends can be weatherproofed 
by applying corrosion-resistant RTV 
sealant to close up the various openings in 
the adapters. Alternatively, the amateur 
may want to retain most of the foam 
dielectric and use it as filler for inside the 
adapters. If this is done, vinyl electrical 
tape will suffice for protection against 
moisture and air pollutants. The tape 
would then be wrapped around the out- 
side of the adapter assembly. — Doug 
DeMaw, WIFB 


(1) The 7/8-inch Heliax cable consists of 
an outer vinyl jacket over the corrugated 
copper outer conductor. The inner dielec- 
tric is foam material. Like its CATV 
cousins, hardline is usually much easier to 
come by than the connectors! 

All that is needed for the homemade- 
conductor construction is a short piece of 
1/4-inch OD copper tubing, a 7/8-inch 
copper sweat cap and a rear mount uhf 
connector (Amphenol 83-878). The 
7/8-inch sweat cap can be obtained from a 
plumbing-supply house, or in the plumb- 
ing section of a discount store. You will 
’ need a heavy-duty soldering iron (the 
common 140 watt variety is not big 
enough). A propane torch with a 
soldering-tip attachment will work if 
reasonable care is exercised. You will also 
need a tubing cutter and a flaring tool. 

Start by removing 3/4-inch of the outer 
vinyl jacket from one end. Using a sharp 
hacksaw make at least six equally spaced 
notches lengthwise in the exposed copper 
outer conductor. Take care not to damage 
the center conductor. Use a pair of small, 
sharp diagonal cutters to cut any remain- 
ing metal along the notches back to the 
vinyl. Now fan out and fold the six (at 
least) fingers back to the vinyl, exposing 
the foam dielectric. Use a sharp knife to 
cut away 1/8-inch of the dielectric. 

Lay aside the coax for the moment. Use 
a flaring tool to spread one end of a piece 
of 1/4-inch OD copper tubing. Cut off the 
flared end of the tubing as near the end as 
possible (5/16-inch typical). Make sure 
that the flared end is large enough to resist 
sliding inside the center conductor. This 
will serve as a reducer. Insert the reducer 
into the center conductor such that the 
flared end rests against the end of the in- 
ner conductor. Spread the solder pin on 
Ji (Fig. 5) so that it provides a tight fit in- 
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Fig. 5 — An illustration of the way that Pete 
O’Dell, KB1N, suggests for fastening coaxial 
connectors to 7/8-inch Heliax cable. 


side the reducer. Using a high-wattage 
iron and plenty of solder, secure the 
reducer to the center conductor. While the 
solder is still flowing, insert the pin of J1 
into the reducer, then shove J1 tightly 
against the hardline. After the solder has 
set, twist J1 slightly to ensure that you 
have a solid connection. 

Drill or punch a 5/8-inch hole in the top 
of the 7/8-inch sweat cap. Slide the cap 
down over the connector and onto the 
dielectric. Carefully, tighten the retaining 
nut. Fold the metal ‘‘fingers’’ down over 
the bottom of the sweat cap and solder. A 
hose clamp can be used to hold fingers in 
place while soldering. — Pete O’Dell, 
KBIN 


VISE-GRIP PLIERS 


STEEL ROD, 6'(1.8m) 
LONG, 1/4-1/2"(6-13mm) 
DIAMETER 


COPPER WIRE 


TIP OF STEEL ROD 


SHOWING SLOT 


STEEL ROD 


Fig. 6 — Bill Pfaff, K2GNC, an East Coast DX 
chaser on the 160-meter band, rigged up this 
tool for inserting the ends of radials in the 
ground. 


TOOL FOR WIRE GROUNDS 


Obtaining a deep ground at a reasonable 
price is difficult these days with copper 
products selling at premium prices. For 
the operator who is seeking to get the best 
from his 160-meter vertical antenna, such 
grounding can be expensive, especially if 
there are over 100 radials that are to be 
grounded at the far ends plus a few 
grounds to be inserted at the base of the 
antenna. 

A cost-reducing solution is to use wire 
grounds. For this purpose I use a stiff steel 
rod of relatively small diameter (refer to 
Fig. 6) with a slot sawed in the pointed 
end. A doubled-up length of wire or the 
end of a radial is inserted in the slot and 
then both the wire and the rod are driven 
into the earth with a sledgehammer. When 
the rod is withdrawn the wire remains in 
the earth. 

I find that a Vise-Grip® tool is helpful 
for holding the rod while twisting and 
driving it into the ground. Plastic-covered 
copper house wiring cable, which is 
available at electrical and hardware stores, 
may be stripped and used for this pur- 
pose. — Bill Pfaff, K2GNC 


GALVANIC ACTION AND GROUNDS 


Whenever two dissimilar metals are in 
contact, there is a strong possibility of 
galvanic corrosion. In the presence of 
moisture a battery is formed, and the 
more active metal is destroyed. For exam- 
ple, if copper ground radials are con- 
nected to a galvanized tower, a copper- 
zinc battery is formed and the zinc 
galvanizing is rapidly eaten through. 

This process can be stopped by in- 
troducing a ‘‘sacrificing anode’’ of a more 
active metal such as aluminum. Bury an 
old chassis or cooking pot after connec- 
ting it to one of the tower legs with a short 
length of wire. The aluminum will corrode 
instead of the tower. 

Periodically, check the condition of the 
aluminum and the connections. Faulty 
connections might become a source of 
TVI. — Paul Zander, WB6GNM 


‘ GROUND-ROD REMOVAL 


The previous ‘‘Hint’’ prompts me to 
describe a method of easily withdrawing a 
ground rod, a pipe driven into the ground 
or any similar driven object. A metal link 
chain is attached to the rod just above 
ground level. Usually there is nothing to 
which the chain can be attached but a 
Vise-Grip® wrench will hold the chain to 
the rod. Alternatively, the chain may be 
wrapped around the rod after closing the 
wrench on the rod. The other end of the 
chain is attached in any way to the lifting 
lever of an ordinary automobile bumper 
jack. Operating the jack will pull up 
almost any ground rod or pipe. I’ve easily 
removed an 8-foot rod this way. The 
chain attachment, I should add, has to be 
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Fig. 7 — A simple method of extracting hard- 
to-remove ground rods. 


moved down the rod as it is jacked up. — 
Robert E. Troy, Jr., W4AHP 


[Editor’s Note: Robert Troy’s ground-rod removal 
method using a bumper jack is presented for the 
benefit of those amateurs who have not given 
this approach consideration. The idea has ap- 
peared in QST in days gone by. Harry Engwicht, 
W6HC, offered this suggestion for “Hints and 
Kinks” in June 1958, followed by a variation 
described by John Dines, K8QOJ, in November 
1967. The latter method is reillustrated in Fig. 7.] 


SMALL-SPACE 160-METER 
ANTENNA 


I have had my lumps with 160-meter 
antennas but this one works well and may 
interest top band operators with little 
room to spare. I call it a reverse-fed 
Marconi but it may appear also as a 
modified form of a loop antenna. The hot 
end is fed in the shack through an L net- 
work and the far end is grounded. The last 
45 feet or so consist of a telescopic steel 
mast with the base grounded by means of 
several driven pipes all connected 
together. The rest of the antenna is a 
slanted wire extending from the top of the 
grounded mast to my TV mast, some 50 
feet away. The 20-foot down-lead ter- 
minates at the L network. This wire anten- 


na has enabled me to work VR3, HK@,- 


YV and several other DX areas. — Arthur 
B. Hale, W4AWS 


A HYBRID MULTIBAND ANTENNA 


Wanted — an all-band auxiliary antenna 
requiring little space, having some gain on 
the high frequencies, but simple enough 
for a Novice. With the aid of The ARRL 
Antenna Book, I constructed an antenna 
that met these requirements by combining 
a 10-meter extended double Zepp with an 
open-wire transmission line in an L con- 
figuration as shown in Fig. 8. Not only did 
this antenna seem feasible for low-band 
operation, but I also realized that an ex- 
tended double Zepp for 15 meters can 
become approximately two half waves in 
phase on 10. On 80 and 160 meters you 
can use one wire of the feeder connected 
to the tuner, thus forming an inverted L 
antenna. Or, by tying the two wires of the 
feeder together and connecting both to 
the single wire terminal on the tuner, the 
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Fig. 8 — A hybrid multiband antenna for 10 through 160 meters. The feeder is 450-ohm ladder line. 
Light weight of the line avoids sagging at the center of the antenna. For good radiation from the 
vertical portion of the line when used as aT antenna on 80 and 160 meters, the antenna should 
be at least 40 feet above ground. This is a good beginner’s antenna. 


antenna is converted into a T-type 
radiator. 

An antenna-matching network is essen- 
tial for this antenna. Not only does it pro- 
vide necessary impedance matching, but 
also the network will attenuate any har- 
monics from the transmitter. 

For the 10-, 15-, 20-, and 40-meter 
bands, the feeder wires are individually 
connected to the balanced output ter- 
minals of the tuner in the normal manner. 
For 80 and 160 meters, the feeders are tied 
together and attached to the single wire 
terminal. A good ground, preferably in 
the form of radials, is needed for opera- 
tion on these two bands. Ground leads 
should be connected first to the tuner and 
then to other equipment. From the stand- 
point of electrical safety, proper ground- 
ing of both the antenna and station equip- 
ment is required. 

The following comments are for 
newcomers. The cost of the antenna is 
under $12. Feeder lengths shown in the 
drawing are not the only ones that may be 
used. Some lengths, however, may result 
in poor SWR readings. You can compen- 
sate for this by adding a few feet of line at 
a time until a suitable SWR is attained. 
On 80 meters, with radiation mostly in the 
vertical plane, there is little directional ef- 
fect. On 160 the antenna is both short and 
low. Communication will not be op- 
timum, but the antenna will allow your 
equipment to operate on this band. 

As for overall performance, with a 
transmitter output of 100 watts, I get an 
answer to almost every call or CQ except 
perhaps in a DX pileup. Most foreign 
reports on 10 and 15 meters are S9. On 20 
meters, the antenna seems slightly better 
than a half-wave dipole. The approximate 
gain over a half-wave dipole on 15 meters 


is 1.5 dB, and on 10 meters 3 dB. — 
Merrick (Red) A. Counsell, WIBNS 


DUAL-BAND OPERATION WITH 
A 33-FOOT VERTICAL 


One of the more popular antennas for use 
on the 40-meter band is a quarter- 
wavelength vertical fed against a suitable 
radial system. It has long been recognized 
that this antenna also makes an efficient 
low-angle radiator for the 20-meter band, 
offering a gain of a decibel or two over a 


shorter quarter-wave monopole. A typical ~ 


feed system for two-band operation is 
shown in Fig. 9. A relay, controlled from 
the operating position, allows the coax to 
be connected directly to the antenna for 
40-meter operation or through the 
L-section network for 20-meter operation. 
The base impedance of the antenna on 20 
meters is approximately 1000 + j0.' The 
reactance values for the L network are 
easily calculated by using this data and 
Handbook formulas. 

Shown in Fig. 10 is a network that is 
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Fig. 9 — Antenna relay for operating antenna 
on 7 or 14 MHz. 
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presently used at the base of the writer’s 
dual-band vertical. The significant depar- 
ture from the system shown in Fig. 9 is 
that no relay is required. Operation of the 
modified network (Fig. 10) is easily 
understood if it is compared with the 
simpler L network of Fig. 9. The value of 
Cl, the shunt capacitor, is the same in 
each network. The reactance of this 
capacitor at the lower band, 7 MHz, is 
about 450 ohms. Because this is high when 
compared with the low base impedance of 
35 + j0 of the antenna, it introduces an 
insignificant mismatch. The inductor of 
Fig. 9 has been replaced with a series- 
tuned circuit. This element has the same 
net inductive reactance at 14 MHz as does 
the inductor of Fig. 9. However, the reso- 
nant frequency of the series circuit is 7 
MHz. Hence, the base impedance of the 
vertical is unaltered by the L1-C2 com- 
bination on the 40-meter band. 

An iterative approach was used for ad- 
justment of this network. Battery- 
operated QRP transmitters were used with 
an rf resistance bridge, allowing all 
measurements to be done on the roof 
where the antenna is located. The tap on 
the inductor was set for near maximum in- 
ductance and 7-MHz energy was applied 
to the bridge. C2 was tuned for minimum 
VSWR. Then 14-MHz energy was applied 
and Cl was tuned for minimum VSWR. 
The match at 14 MHz was poor, initially. 
The tap on the coil was then moved 
toward lower inductance. C2 was again 
adjusted at 7 MHz and C1 was tweaked 
with 14-MHz excitation. About six itera- 
tions of this kind yielded a good match on 
both bands. The tuning network is housed 
in a watertight metal box, a requirement 
of special significance in Oregon. The 
antenna itself is bolted in a chimney 
mount with plastic tubing used to insulate 
the radiator from the mounting brackets. 
The plastic tubing was the type normally 
used with golf clubs and is available in 
most sporting goods stores. 

This matching method is undoubtedly 
not new, although this writer has found 
no written reference to the application. 
Using the data for base impedance of ver- 
tical radiators presented by Laport', 
several other cases were studied. The 
general conclusion reached was that a 
suitable network could be found to match 
any practical radiator simultaneously on 
two bands. It is not necessary that the 
radiator be resonant on either of the two 
bands. In the general case the adjustment 
procedure will not be as straight-forward 
as that used with the writer’s antenna. — 
Wes Hayward, W7ZOI 


MORE ON ‘‘HALF SLOPERS’”’ 


The July 1979 QST article on quarter- 
wave slopers has prompted me to write 


'Laport, E. A., Radio Antenna Engineering (New 
York: McGraw-Hill, 1952). 


Fig. 10 — Modified L network for dual-band 
operation. 

C1 — 5-80 pF air-variable capacitor. 

C2 — 20-300 pF air-variable capacitor. 

L1 — 5 mH (maximum) air core. 


you on the subject. I have had con- 
siderable experience using them on 160 
and 80, and I have tried them on 40. 

The first one I know who used this type 
antenna was W3AU. His success with the 
system on 160 caused him to recommend 
it to W7RM and me. The original con- 
figuration used more than one sloping ele- 
ment fed in parallel against the tower. It 
resembled a top-loaded vertical with a 
simulated ground system. All my results 
have supported the view that this is an 
omnidirectional, vertically polarized 
radiating system, even when only one 
sloping element is used. 

All the antennas of this type I have tried 
have been at my father’s station, W6UA, 
and have been on a single tower. The 
tower is 82 feet high, approximately 1-1/2 
feet in uniform triangular cross section, 
and has a single set of guys at the 70-foot 
level. The guys are broken with insulators 
at about 20-foot intervals, and the top sec- 
tion of each guy is electrically connected 
to the tower. The base has whatever in- 
sulation the concrete provides and there 
are 10-, 15- and 20-meter Yagis on top of 
the tower. (This is an AB105 tower, the 
same as is used by W3AU and W7RM.) 

The first antenna of the type in question 
was tried on 80 meters. It was attached at 
the 60-ft level, so that top-loading effects 
of the guys, as well as the rotaries, were 
probably effective... The attached wire 
came off at 30° to vertical and was 
trimmed for minimum VSWR. The resul- 
tant length was within 2 feet of the for- 
mula length, and the antenna then had a 
VSWR less than 1.5 from 3.5 to 4.0 MHz. 
It worked well on transmit but was ex- 
tremely noisy on receive. The original wire 
sloped east, so I put up an identical 
system, attached to the same tower level, 
sloping west. Electrical characteristics 
were nearly identical, and no directivity 
difference between the two could be 
detected either on transmit or receive. 
This is logical considering how little of the 
antenna current in the sloping wire has 
any horizontal component. Other antenna 
systems used on 80 at W6UA have been 
dipoles, inverted Vs, and a delta loop. The 


quarter-wave sloper is better than any of 
the others for transmitting, but it is poor 
on receiving. I have taken down all but the 
two slopers. They are used for transmit- 
ting and receiving, with frequent use of a 
40-meter collinear antenna on receiving 
weak signals. 

I also tried this system on 40, with a 
wire attached to the tower at 30 feet com- 
ing off at 30°. Perhaps because there was 
so much tower electrically above the at- 
tachment point — ‘at least half a 
wavelength — this one was much harder 
to tune. The wire length, which was very 
critical, was some feet shorter than ex- 
pected, and the VSWR behavior across 
the band less benign. Not much time was 
spent on this particular antenna because it 
seemed no better than a A/2 vertical. Both 
worked well, but neither was the equal of 
the collinear types available. 

The most recent quarter-wave sloper 
system I have used has been on 160 
meters. My first attempt was a single slop- 
ing element from the 75-foot level. This 
places whatever contribution there is from 
the top guy sections below the point of at- 
tachment. I couldn’t get this antenna to 
match by altering the length of the sloping 
wire, even while making rather severe ad- 
justments. There did seem to be some pro- 
mise for the system, so the next season I 
used two sloping elements of about the 
‘‘correct’’ length and fed the arrangement 
with a matching network at the bottom of 
the tower, with 300-ohm twin-lead going 
up the tower (Fig. 11). This was the best 
antenna I have used on 160 at W6UA. 
Previously I had used an inverted V, a 
center-fed 80-meter dipole at 90 feet anda 
A/2 inverted L. Since the wires must come 
off the tower at about 45-50° to vertical, 
the rationale of using two wires instead of 
one was to attempt to cancel the horizon- 
tal current component. As a matter of 
curiosity I tried adding a third wire and 
could find no change in setting of the mat- 
ching components or in the overall effec- 
tiveness. Using some rough estimates of 
component values required for matching, 
length of feed line, etc., I calculate the 
feed impedance of the antenna itself to be 
approximately 100-j 300 ohms. 

My estimate of how well this antenna 
performs must be tempered by the realiza- 
tion that conditions during the past two 
years have been much worse than the 
period before. During the 160-meter con- 
tests, openings to W1, W2 and W3 have 
been marginal. I have worked nothing 
with this antenna I hadn’t worked before, 
but the impression remains that the anten- 
na is better than those used earlier. It has 
done a consistent job into the Caribbean, 
SA, Pacific and Japan, as well as across 
the USA. Receiving remains a problem 
because of the noise. I have taken down 
the 160-meter version of this antenna. If I 
put it up again I will definitely install some 
auxiliary receiving antennas. 

The net result seems to be that this is an 
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Fig. 11 — Illustration of the arrangement used at W6UM for a 160-meter half sloper. 


effective antenna. Getting a good match 
directly into coax appears easier if the 
sloping wire is more nearly vertical and if 
there is not too much loading above the 
attachment point. The system should be 
more efficient, up to a point, as there is 
more vertical structure above the feed 
point. There is no compelling reason to in- 
sist upon using a resonant configuration. 
The next attempt I make on 160 might 
well be with the existing 80-meter system, 
fed at 60 feet and with 80-meter sloping 
elements, but using a transmission line 
and matching network at the bottom of 
the tower as before. 

Given that the antenna does work, the 
areas I feel need further investigation are 
better characterization and description of 
it for different parameters, e.g., measure- 
ment of the feed impedance as a function 
of frequency for different sloper attach- 
ment points, lengths, angles and condi- 
tions of top loading. I would also like to 
see the current flow on all of the structure 
mapped via a probe. — Charles Weir Jr., 
W6UM 


HALF-SLOPER VARIATION 
FOR 160 M 


I read the July, 1979 OST article by WICF 
with great interest. I enjoyed it very much 
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and learned something. 
A few days ago I was looking at my 


* INSULATORS 


ANCHOR 


ANCHOR 


80-meter sloper and it occurred to me that 
by using a loading coil and some more 
wire it would work on 160. So I took a 
4-inch diameter coil of 10 turns of no. 10 
wire out of the junk box, attached the coil 
to the far end of the half sloper, added 
about 30 feet of wire and ran the wire to 
the corner of my garage. The noise bridge 
indicated it was too short, so I added 
another 10 feet. Presto! Resonance at 
1830 KHz with an SWR of 1.1:1. 

I think that by using a larger (higher in- 
ductance) loading coil, the added wire 
could be shortened considerably without 
seriously affecting the 2-to-1 SWR points 
on the curve. 

I have not made too many contacts on 
160 yet, as there is very little activity this 
early in the season around here. I have 
had several contacts though, always get- 
ting at least as good a report as I have 
given. — Philip True, W7AQB 


THE WAIAKR 40- AND -75-METER 
SLOPERS 


Several amateurs have suggested that I 
submit a description of my sloper antenna 
system for publication in ‘‘Hints and 
Kinks.’’ Other amateurs may be interested 
in this adaptation of the 8JK beam. Con- 
struction information is shown for both 
the 75- and 40-meter bands. 

As shown in Fig. 12, the array has two 
half-wave sloping elements joined by a 
1/8-wave, 300-ohm phasing line. Trans- 
posing the phasing line should bring the 
element currents into phase. I find the 
antenna is broadbanded. There appears to 
be no need for a Transmatch. 

If one desires to suspend an additional 
sloper from the tower for a directional 


Fig. 12 — When Carl Bissonnette, WA1AKR, chases DX he uses a sloper like the one illustrated. 
Carl’s arrangement is fashioned after the famous 8JK beam. The feed system resembles that of 


the ZL Special. 


a single transmission line. 


_ change, installation of remote switching at 


the top of the tower will permit the use of 
Otherwise, 
separate transmission lines will be re- 
quired. 

Ends of the antenna are suspended by 
ropes with the tops placed roughly 1 foot 
away from the tower. An angle of 45 


_ degrees between the antenna and ground 


should be maintained. Do not use an 
angle greater than 50 degrees. Resonance 
with the dimensions shown should occur 
near 3.8 MHz for the 75-meter sloper and 
7.150 for the 40-meter antenna. 

How well do my antennas work? I have 


- contacted stations ‘‘across the pond’’ 


while competing with the big boys who 
sport three and four element beams. I 
have also experienced little difficulty 
in working VKs and ZLs. Carl 
Bissonnette, WAIAKR 


HALF-SLOPER HARDWARE 


The quarter-wave or ‘‘half-sloper’’ wire 
antenna is being used by a great many 
amateurs on 40, 80 and 160 meters. This 
interesting and sometimes perplexing 
antenna generally gives a fairly good ac- 
count of itself for local and DX QSOs, 
but many have written to Hq. and asked, 
“‘How do I attach the half-sloper to my 
tower?’’ Certainly, there are many prac- 
tical ways to make the attachment point, 
but each has its weaknesses. I have found 
the method illustrated in Fig. 13 to be 
satisfactory for my needs. Perhaps it 
could be used as successfully at other 
locations. 

Dimension ‘‘A’’ of Fig. 13A should be 
slightly smaller than the diameter of the 
legs of your tower. This will permit effect- 
ing a tight compression of the homemade 
clamp when the two no. 8 bolts are 
screwed into the mating nuts. My 
clamp/bracket is made of no. 16-gauge 
aluminum stock. It was formed around a 
piece of tubing that was slightly smaller in 
diameter than the legs of my Rohn 25 
tower. The lips of the clamp were com- 
pressed in a vise until the aluminum 
sheeting was drawn to the approximate 
shape of the tubing. 

The shortcoming of this attachment 
method is oxidation and electrolysis be- 
tween the dissimilar metals. A good elec- 
trical contact is needed between the tower 
and the bracket to ensure that the shield 
braid of the 50-ohm coax is making a 
finite-resistance contact to the tower leg. 
I’ve found that a coating of silicone grease 
inside the clamp and on that part of the 
tower leg helps to slow down oxidation. 
Cleaning the mating surfaces and applying 
fresh grease every six months (in salt-air 
environments), or once a year (inland 
locations) should prevent problems. 

Once the antenna wire is soldered to the 
coax connector, I suggest that a generous 
application of noncorrosive sealant be ap- 
plied to the rear of the coax connector and 
around the heads of the mounting bolts. 


COAX CONNECTOR 
(REAR VIEW) 


16 - GAUGE 
ALUM. 


APPLY 
SEALANT 


COAX CONNECTOR 
CERAMIC 


STANDOFF wou 
EDGE B 


1/8" DIA 


BEND SOLDER HOLE 


LUG AROUND 
WIRE 
NO.14 SOLID 


COPPER 
ANT. WIRE 


(B) 


Fig. 13 — Details of the homemade 
clamp/bracket used for the W1FB half-sloper 
antenna (A). An edgewise view of the assembly 
is shown at B to illustrate how the standoff in- 
sulator is mounted. The coax connector should 
be coated with sealant to prevent oxidation 
between it and the aluminum bracket. 


A ceramic. standoff insulator is 
mounted on the bracket just below the 
coax fitting. A long solder lug is affixed to 
the top of the insulator. This permits 
clamping the antenna lead to the in- 
sulator, as shown in Fig. 13B, for the pur- 
pose of reducing stress at the coax connec- 
tor. Earlier installations of mine lacked 
this feature, and the lead wire eventually 
broke loose at the connector. 

The main antenna insulator is sup- 
ported from the lower part of the clamp 
bracket by means of a short loop of no. 14 
solid-copper wire, as shown in Fig. 13B. 
This short guy section will remain durable 
even though the sloper moves about in the 
wind. Make sure that the loop of antenna 
wire from the standoff insulator to the 
lower part of the main insulator is large 
enough to permit ample play as the sloper 
wire is blown to and fro in the wind. — 
Doug DeMaw, WIFB 


A 75-METER DX ANTENNA 


The long, cold winter nights in VE6 land, 
where I live, would seem like ideal times to 
work DX. At this time of year, though, 
the 20-meter band is as silent as a 
powerless transmitter. One, therefore, 
must use the lower bands to pursue any 
DX activity during the hours of darkness. 
I chose to operate in the 75-meter band 
using an inverted-V antenna. Reaching 
stations from coast to coast presented no 
problem, but all those DX stations I heard 
failed to respond to my calls. A change of 


antenna seemed desirable. 

With a form of half-sloper that I rigged 
up, the DX barrier was broken. XE2AX 
became my first DX contact, followed 
two days later by a QSO with ZL2BT who 
radioed back a gratifying 5-9 report. That 
initial success led to the expansion of the 
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4/4” ANT NO.4 


50' TOWER 
(18.2m) 


42-V RELAY 


Ape CONTROL LINE 


COAXIAL 
CABLE 


(A) 


SP3T SWITCH 


OmMO—O + 12V 0C 


(B) 


GROUND STRAP 
TO TOWER 


UTILITY BOX 


1-1/2" (38mm) BOLT 


| LOCK WASHER 


LARGE FLAT 
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nut ff WING NUT 


4/4" (6mm) THICK PLASTIC 
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(C) 


a 
PHONO JACK 


Fig. 14 — The W7AEK 75/80-meter DX antenna 
system is illustrated above. For directional 
effect three individually operated radiators are 
used. The circuit for the relay-operated 
antenna selector switch is at B. The utility box 
housing the relays is shown in a cutaway view 
at C. Lengthening or shortening the radiators 
is simplified by the use of the tuning stubs in 
Drawing A. Note that the shell of J1 is not 
grounded. 
J1 — Phono jack. 
J2 — SO-239 chassis-mounted coaxial con- 
nector. 
K1 — Same as K2 but used as an spdt relay. 
K2 — Dpdt 12-V de relay, 10-A contacts, 
Radio Shack no. 275-208 or equiv. 
P1 — Phono plug. 
Utility box — Radio Shack no. 270-233 or 
equiv. 


Antenna Advice 5-7 


sloper system to include two other half- 
slopers as shown in Fig. 14. Radiation 
from a sloping antenna tends to be maxi- 
mum in the direction of the slope. For 
that reason, with the antennas spaced 120 
degrees apart, I’m able to take advantage 
of the directional characteristics of the 
system that offers three different signal 
patterns. Each of the three wires slopes 
downward at a 45-degree angle from the 
apex of the tower. 

Feed points for the radiators are at the 
top of the tower where two relays enclosed 
in a plastic utility box (see Fig. 15) provide 
the necessary switching for selecting any 
one of the three antennas. This arrange- 
ment eliminates the need for separate 
transmission lines. Fig. 14B illustrates the 
relay circuit. Each radiator is cut to ap- 
proximately 1/4 wavelength at the 
operating frequency. Length, after final 
adjustment, should be between 60 and 65 
feet, depending upon the selected fre- 
quency and the conditions at the antenna 
site. When trimming such an antenna for 
the 75- or 80-meter bands, tuning stubs, 
such as shown in the drawing, simplify the 
work. These may be shortened or 
lengthened as needed. A change in length 
will produce a resonant frequency dif- 
ference of about 0.1 MHz per foot. 

The relays I chose have 10-ampere con- 
tacts and operate from a 12-volt control 
circuit. The plastic keys on the octal bases 
of the relays had to be trimmed in order 
for the units to fit inside a 1-1/2 x 5 x 
2-1/2-inch Radio Shack utility enclosure. 


Fig. 15 — This utility box, which is mounted 
atop W7AEK’s tower, houses two relays that 
are used to select any one of the three sloping 
radiators connected to the terminals at the 
back of the box. 
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Pin-to-pin leads are short. Wiring is done 
with no. 14 hookup wire. The outer con- 


ductor of the coaxial cable is common to — 


the tower as shown in Fig. 14. 

Reports that resulted from the first 
week of testing indicated a 25-dB change 
as the selection of radiators was rotated. 
During the last weekend of the ARRL DX 
contest, I logged the following prefixes on 
75-meter ssb; *VP1;. VP2, XFI, XE1, 
KH6, KL7, PJ8, KP4, TG9, ZL, HD and 
KZ. I’m indeed pleased by DXing now 
with my $30 half-sloper system. — S. 
Timothy Hopps, W7AEK/VE6 


STACKED ANTENNAS, KILOWATT 
TRANSMITTERS CAUSE RECEIVING 
PROBLEM SOLVED BY TRAPS 


While I was helping to operate HH2MC 
during a recent cw contest, severe QRM 
affected the receivers when one transmit- 
ter was operated on 10 meters and the 
other on 15. The antennas were stacked 
on the same tower with only a few feet of 
separation. Furthermore, both transmit- 
ters were running 1-kW input. 

Quarter-wave, open-ended traps, con- 
structed from RG-58/U coaxial cable, 
provided the solution to the problem. The 
formula for the traps is 246 V/f. V, the 
velocity factor, is 0.66 for RG-58/U, so 
the lengths (for the cw band) were 5 feet, 5 
inches for the 10-meter trap, and 7 feet, 9 
inches for the 15-meter trap. Putting the 
15-meter trap at the receiver input on the 
unit for 10 meters and the 10-meter trap 
on the 15-meter unit completely 
eliminated the interference. 

The particular transceivers used were 
FT-101ZDs. These have a phone-plug in- 
put for connecting an auxiliary receiver. 
That made the installation very simple. 
Other sets may have similar facilities. For 
those that are not so equipped, use of a T 
connector at the antenna terminal with a 
trap attached to one of the T posts is a 
good alternative. 

This method can, of course, be extend- 
ed to other bands. The procedure may 
help alleviate problems _ specifically 
associated with multi-transmitter installa- 
tions at Field Day sites or DX test loca- 
tions. WA4DRU and W2SR brought this 
method to my attention. I feel it is 
worthwhile to pass along to others. — H. 
Dale Strieter, W4QM 


ANTENNA CORROSION REMOVER 


After several years of service, particularly 
in metropolitan locations, antennas and 
other exposed aluminum parts often cor- 
rode or oxidize to the extent that the elec- 
trical characteristics are impaired. One 
measure which can restore such parts is to 
apply one of the commercially available 
aluminum cleaners such as Duro 
Aluminum Jelly or Burnside Aluminum 
Brightener. After the metal has been 
cleaned, it should be thoroughly washed 


to remove any residual cleaner, dried and 
coated with an anti-corrosion or anti-rust 
film spray or sealed with lacquer. Care 
should be taken when cleaning coil 
assemblies or where sleeve sections con- 
nect to maintain continuity. Aluminum 
cleaners should not be used on anodized 
aluminum parts. These are easily cleaned 


‘with household aluminum polish. 


— Allan Hale, WA9IRS/WB8UZG 


SHOOTING A FISHING LINE 
OVER A TREE 


Maybe this has been tried before, but it 
was a first time for me and surely saved a 
tangled fishing line! In preparation for in- 
stalling an antenna I needed to get a line 
over the top of a tree. My gimmick was to 
use a Zebra 202 closed-face spinning reel 
attached to a fishing rod. The procedure is 
to lay the lower part of the fishing rod on 
the ground. Fasten the line to the arrow. 
Push the reel release button, grab the bow 
and arrow and fire away.: The method 
sure works! — Larry Briggs, W3MSN 


COFFEE-CAN COUNTERWEIGHT 


A simple counterweight for an end-fed 
wire or dipole antenna can easily be made 
by filling a two-pound coffee can with 
Sacrete® (premixed cement). An eye bolt 
is pushed down into the concrete while it 
is soft and kept in position by passing a 
rod (or stick) through the eye, allowing 
the rod to rest on the edge of the can while 
the concrete hardens. For convenience in 
removing the weight to lower the antenna, 
an S hook may be used as shown in Fig. 
16. . 

A two-pound coffee can filled with con- 
crete weighs approximately 10 pounds. 
This has proved sufficient for the pur- 
pose. It is also more practical and at- 
tractive than using bricks to keep an 
antenna taut. — Roy Foody, W2EPN 


ANTENNA HINT FOR DXERS 
A word of caution on special low-noise 


4" EYE BOLT 
(400 mm) 


COFFEE CAN 
COUNTERWEIGHT 


Fig. 16 — A coffee-can antenna counterweight 
suggested by W2EPN. The can, a 2-Ib. size, will 
hold approximately 10 Ibs. of concrete. 


receiving antennas — put them as far 
away from your vertical or semi-vertical 
transmitting antenna as possible. The 
distance should be one wavelength or 
more. If there is insufficient separation, 
the receiving antenna will pick up the 
same noise and crud you’ve tried to avoid. 
The noise can be reradiated from the 
transmitting antenna. — Stewart Perry, 
WIBB 


USING A HOCKEY PUCK TO 
INSTALL WIRE ANTENNAS 


A hole is drilled in the center of a hockey 
puck, and a string is tied through the hole. 
By tying the end of a wire antenna to the 
string and throwing the puck over a tree 
branch, an antenna may be installed 
without climbing the tree. The 
aerodynamic qualities of a hockey puck 
make it better suited for the application 
than the commonly used rock or baseball. 
— Jack Brindle, WA4FIB 


CENTER INSULATOR FOR 
DIPOLE ANTENNAS 


I’m convinced that I’ve seen this general 
idea published elsewhere, and if it has 
been it is probably worth repeating for the 
benefit of people who are new to Amateur 
Radio. Nearly all amateurs use a half- 
wavelength dipole on at least one band, 
and finding a secure center insulator for 
coaxial feed is not always an easy assign- 
ment — if I may inject a truism! 

While browsing recently through a local 
hardware store I spotted some bins filled 

with white plastic Ts and other unions for 

use with PVC plumbing pipe. The Ts 
looked especially interesting, as they came 
in a variety of sizes. I purchased two 
medium-size units, took them home, then 
performed minor surgery so that they 
would be suitable for my _ intended 
purpose. 

I drilled two holes at each end of the 
horizontal part of the T. The two dipole 
wire elements would be threaded through 
the holes and secured there. At the top 


dead center of the T I drilled a larger hole, 
through which I threaded the RG-58/U 
feed line. Following the assembly and 
soldering of the center section of the 
dipole (see Fig. 17), I filled the vertical 
portion of the T with epoxy cement to 
assure minimum strain and ‘‘worrying”’ 
of the coax cable where it fanned out 
above the T to join the dipole elements. 
The cement was used also to seal the open 
part of the coax (braid and center conduc- 
tor), thereby preventing water from enter- 
ing the cable to degrade it. 

Inverted-V enthusiasts may wish to in- 
vert the T and use the stem as the halyard 
connection point for the antenna. If that 
is done, the entry hole for the coaxial 
cable will be the one which was used as an 
exit hole in the first example. — Doug 
DeMaw, WIFB 


A RUGGED HOMEMADE 
DIPOLE INSULATOR 


Plastic plumbing pipe material has been 
used by many amateurs to make antenna 
insulators. But the one shown in Fig. 18 is 
more rugged and ‘‘a bit different.’’ It is 
made from the remains of a bathroom 
seat! — Bix Doolittle, KIEPX 


Fig. 18 — This rugged dipole insulator can 
take plenty of strain. 


AN ANTENNA-PRUNING 
SHORTCUT 


I believe most hams use the formula 
£ = 468/f to determine the correct half- 
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Fig. 17 — A PVC fitting is used to make a dipole center insulator. 


wavelength of wire for a dipole. Many 
times when this length of wire is installed 
in its final location, checks may indicate a 
resonant frequency quite different from 
what was intended. The question then is 
how much wire to add or subtract to bring 
resonance to the desired frequency. 
Rather than haphazardly adding or sub- 
tracting wire, requiring many raisings and 
lowerings of the antenna before a final 
length is determined, I have found the 
following method quite satisfactory and 
less left to chance. 

As an example, say a half-wavelength 
dipole resonant at 7.05 MHz is desired. 
468 divided by 7.05 gives 66.4 feet. 
However, when the antenna is in its final 
location, a check with an SWR bridge 
reveals a resonant frequency of 7.15 MHz. 
Multiplying the original 66.4 feet times the 
actual resonant frequency of 7.15 MHz 
yields 475, a new constant to use in the 
formula in this particular installation; 
f = 475/7.05 = 67.4 feet. If the original 
short dipole is now lengthened to 67.4 
feet, the resonant frequency will be very 
close to the desired 7.05 MHz. — Joseph 
H. NeCamp, W4JBQ 


HEAVY-DUTY GEARS 
FOR ANTENNA ROTATING 


There are hundreds of thousands of 
garden tillers being used across the nation. 
These machines are relatively short-lived, 
and as junk they are very cheap. Each of 
them encompasses a worm-gear system 
fully capable of handling a torque of 
several hundred foot-pounds and the gear 
ratio is in the range of 20:1 to 28:1. These 
may be removed and used for homemade 
antenna-rotating equipment. — H. O. 
Cantrell, WB5SLOT 


LIGHTNING PROTECTION 
FOR THE HAM-M® CONTROL BOX 


After the destruction of one meter move- 
ment and several diodes in my Ham-M 
control box because of lightning surges 
within the vicinity of my tower, I decided 
that it would be advantageous to isolate 
the box whenever serious weather 
threatened. At first this seemed an easy 
task, but it involved disconnecting eight 
control wires from the terminal strip 
located on the rear panel of the box. To 
get around this time-consuming method, I 
installed Molex® male and female connec- 
tors directly in the control line. Readily 
available and reasonably priced, they are 
easy to disengage and save me from the 
feeling of anxiety during the thunder- 
storm season. — James E. Mackey, K3FN 


BALL-BEARING PROBLEM SOLVED 
Recently, while I was reassembling my 
antenna rotator, the ball bearings and the 
bearing holder kept dropping out of the 
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dome each time I turned the mechanism 
upside down. To remedy this problem I 
bedded the bearing holder and the bear- 
ings in place with white lithium grease. 
Then I placed the dome in the deep freeze 
for about two hours. This stiffened the 
grease and held the bearings and holder in 
place while I lowered the dome and 
fastened it down. — Philip Wainwright, 
K2GV 


BURNDY CONNECTORS AID 
LENGTHENING OR SHORTENING 
A DIPOLE ANTENNA 


All my active years as an amateur since 
1928, I’ve practiced and passed on to 
others the following means of adjusting 
the length of an antenna. (Refer to Fig. 
19.) Pass ends of the antenna wire 
through the insulator eyes. Clamp the 
ends with Burndy connectors as shown in 
the illustration. The advantage of this 
method is that the wire can be lengthened 
or shortened without cutting until the 
desired length is obtained. After the cor- 
rect length is obtained with the aid of a 
dip oscillator or other means of measure- 
ment, the excess may be cut off after tying 
at the insulators. You may choose, 
however, not to cut off the excess — a 
good idea if you may decide later to 
resonate the antenna at a lower frequency. 
Use of a little graphite grease on the 
connector threads is suggested. The con- 
nectors, Burndy no. KS-15, are obtainable 
through many electrical supply houses. — 
Antonio G. O. Gelineau, W1IHHF 


SIMPLE CORELESS BALUNS 


A balun (not ‘‘bay-lun’’) transformer is 
used to change a balanced condition to an 
un-balanced one, or vice versa. The most 
common amateur application is in anten- 
na work, where a balanced 50-ohm feed is 
changed to an unbalanced 50-ohm status 
to permit the use of coaxial feed line. This 
would be a 1:1 type of balun application. 
Baluns are also used to convert a 300-ohm 
balanced condition to a 75-ohm unbalanc- 
ed one (4:1 type of balun), or to change 
200 ohms balanced to 50 ohms unbalanc- 
ed. In this manner, a 300-ohm folded 
dipole could be used with a 75-ohm coax- 
ial feeder without disturbing the radiation 
pattern (balance) of the antenna. 

Most commercial baluns contain ferrite 
cores, which, if the core material is of suf- 
ficient cross-sectional area to prevent 
saturation, do an excellent job. TVI prob- 
lems have been traced to balun-core 
saturation at the higher power levels, 
however, when too small a core was used. 
The TVI is caused by harmonic generation 
that results from core saturation. 

Bencher, Inc. (of keyer-paddle fame) 
recently solved the problem by introduc- 
ing two 1:1 baluns that use air cores. The 
winding format is identical to that used on 
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Fig. 19 — Use of Burndy KS-15 connectors facilitate lengthening or shortening antenna wires. 


After correct length has been found, the ends may be left as shown above or tied at the insulator 


with the excess wire being cut off. 


4:1 RATIO 


(A) 


Fig. 20 — Schematic diagram of a 1:1 balun. At 
A, the winding polarity is indicated by the 
black dots. A pictorial view is shown at B. 


toroid or rod cores, and this is shown in 
Fig. 20. The dots indicate the polarity of 
the windings. An effective 1:1 air-core 
balun for 3.5 to 30 MHz can be fashioned 
inexpensively by placing 12 trifilar (three 
wires of identical length in parallel) turns 
of no. 12 or 14 enameled wire, close- 
wound, on a l-inch OD coil form. The 
leads that connect the ends of the wind- 
ings are routed along the inner wall of the 
coil form. Phenolic or fiberglass tubing is 
suggested for the coil-form material, but 
PVC tubing can be used if the SWR in the 
system is maintained below 2:1 at the 
higher power levels. PVC tubing will heat 
and burn when subjected to high values of 
rf voltage in the hf spectrum. 

Fig. 21 shows a photograph of a large 
balun that was built for use from 160 
through 40 meters at WIFB. Above 40 
meters it is unsuitable because of excessive 
inductance and distributed capacitance. It 
is wound on a 5-inch length of 2-inch OD 
PVC pipe. There are 13 trifilar turns of 
no. 18 insulated hookup wire on the form. 
Each wire is a different color to help iden- 
tify the ends of the windings during final 
assembly. A U-shaped aluminum bracket 
is attached to each end of the coil form, 
using two no. 6 sheet-metal screws for 


Fig. 21 — Photograph of a homemade coreless 
balun for 1.8-7.3 MHz. It will handle 600 watts 
of rf power safely if the system SWR is less 
than 2:1. 


each bracket. An SO-239 coaxial jack is 
affixed to the ‘‘unbalanced end’’ of the 
form, and a pair of binding posts is used 
on the opposite bracket to permit connec- 
tion of the balanced load or source. 
Assuming an SWR of 1:1, and matching 
50 ohms to 50 ohms, the developed rms ac 
voltage will not exceed 224 at 1000 watts 
of transmitter output power. Since most 
amplifiers are approximately 60-percent 
efficient, the operating power in the balun 
(at 1-kW dc input) will be roughly 600 — 
watts, yielding 173 rms volts. The PVC 
tubing can handle this easily, even at 29 
MHz. 

The ends of the windings are held in 
place by means of six no. 6 machine 
screws, solder lugs and nuts. All wiring is 
inside the coil form. If the balun is to be 
used out of doors, it should be protected 
from the weather. A plastic refrigerator 
box can be used for that purpose. — Doug 
DeMaw, WIFB 


THE COAXIAL-CABLE BALUN 


The two main advantages of coreless 
baluns over the ferrite-core type is that 
they are not subject to core saturation and 
possible power loss known to affect 
ferrite-core baluns under some condi- 
tions. Furthermore, coreless baluns pre- 
sent low SWR readings over a broad band 
of frequencies. I have a Collins-type 
coaxial-cable balun (Figs. 22 and 23) in 
my antenna system, put there originally 
because I did not wish to string up a foot- 
warmer for the birds nor did I wish to 
waste costly energy. 

A coaxial-cable balun is easy to build 
and inexpensive, and does not require the 
help of an rf lab, computer or calculator. 


To form the coil, the cable may be 
wrapped around a plastic bottle in the 
' manner shown in Fig. 22. For mechanical 
stability the turns are closely spaced. An 
odd number of turns allows the center 
feed point and the output leads to appear 
on opposite sides of the coil. 

Some liberty can be taken in the 
amount of cable used for the balun since it 
is a broadband device. ‘‘Cut and try’’ 
construction works well. The approach, 
therefore, is to have the balun become self 
resonant for the band to be used (or the 
middle band where a triband antenna is to 
- be installed). Since my tribander covers 
10, 15 and 20 meters, I made the balun 
resonate in the 15-meter band. Keep in 
mind that a balun is not a matching device 
like the L-match,  pi-network or 
Transmatch. It is simply a transformer 
that, in this case, has a 1:1 ratio and con- 
nects an unbalanced line to a balanced 
load. The resonant frequency of a coreless 
balun is easily checked with a dip 


oscillator (see page 21-3 of the 1981 Hand- 
book for related information). Obtaining 
resonance is mainly a matter of adjusting 
the turns or varying the coil diameter. 

A practical way to eliminate cable fit- 
tings or splices would be to cut the coil at 


Fig. 22 — Acoreless balun formed around a 
section of a plastic bottle. It contains an odd 
number of closely spaced turns of coaxial 
cable so that the terminating ends and the 
feed point are on opposite sides of the coil, of- 
fering an advantage for installation. 
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Fig. 23 — This illustrates the general con- 
figuration of the Collins type coreless balun as 
explained in the publication Fundamentals of 
Single Side Band, published by the Collins 
Radio Co., in 1959. In the accompanying text, 
Wayne Cooper, AG4R, explains the construc- 
tion of a balun suitable for use with a 10-, 

15- and 20-meter tribander antenna. 


the center tap point. Then use one of the 
half lengths to measure down the 
transmission line from the antenna. Con- 
nect the outer shields together at this point 
and rewind the balun coil as part of the 
transmission line. All exposed connec- 
tions should be made weatherproof. 

My balun is constructed with RG-8/U. 
A predetermined 5 foot, 5 inch length of 
cable provided with an additional 6 inches 
for connecting leads, is soldered to the 
shield as explained above. The two ends 
are wound into a 7-turn coil having a 
5-1/2 inch ID. Before I connected the out- 
put ends, I rechecked the coil at 21 MHz 
with my dip meter. An SWR bridge at the 
transmitter end of the line showed that the 
completed balun had a 1:1 ratio at 28 
MHz and 1:1.3 at 3.5 MHz. I placed a 
50-ohm dummy load across the balun out- 
put for this test. Total loss was 1 dB, an 
increase of 0.2 dB from the original line 
measurement. 

An experimental balun I constructed 
consists of a 10 foot, 1 inch length of RG- 
8/X cable plus connecting leads. This is 
wound into a coil of 9 turns having a 
4-3/8 inch ID with a resonant frequency 
in the 21-MHz band. Checking it with an 
rf bridge and a 50-ohm load, I found that 
the balun displayed these impedance 
readings at the frequencies indicated: 3.5 
MHz — 65 ohms; 7 MHz — 60 ohms; 14 
MHz — 55 ohms; 21 MHz — 55 ohms and 
28 MHz — SO ohms. It can be seen that 
this balun configuration will also give a 
low SWR as a transformer connected to a 
50-ohm antenna load. — Wayne Cooper, 
AG4R 


ANTITORQUE DEVICE FOR 
WHIPLASHED BEAM ANTENNAS 


How many of you have had the gears torn 
out of your rotator motor as a result of 
high winds or sudden braking stops of 
your antenna? Recent QSOs led me to 
believe that.the problem is a common one. 

When I decided to invest in a tower and 
multiband beam antenna, the problem 
was uppermost in my mind. My good 
friend Gerald Smith, W9JGB, offered a 
suggestion on how to avoid such damage. 

The simple device consists of a heavy 
spiral spring welded to two pieces of pipe, 
one inside the other (Fig. 24). The top of 
the spring is welded to the top pipe and 
the bottom is welded to the lower pipe. 
Any size pipe can be used but the two 
pipes must be capable of telescoping. Fur- 
thermore, the spring must fit fairly snugly 
over the larger of the two. In my case, I 
have a 1-1/2 inch upper pipe and a 2 inch 
lower pipe. The spring is just 2 inches in 
diameter and 10 inches long. It is formed 
from 1/4-inch spring steel. The heavier 
and stronger the spring, the better it is, for 
it takes up only the greatest of shock to 
your rotator gears. It should not be so 
weak that every little breeze will swing 
your antenna one way or the other. 


Fig. 24 — A shock absorber type spring and 
telescoping pieces of pipe prevent heavy winds 
from wrenching the beam antenna atop 
WS9CRC’s tower. This safety measure avoids 
possible damage to the rotator gears. 


Construction is not difficult. I simply 
telescoped the two pipes to the desired 
length (the more overlap the better), slip- 
ped the spring over the pipes and made 
sure to center the spring at the point where 
the smaller pipe extends from the larger 
pipe. A welding bead was then. placed 
around the top spiral of the spring, firmly 
attaching it to the smaller pipe. A similar 
bead was then placed around the bottom 
spiral of the spring to hold it firmly to the 
larger pipe. 

Before telescoping the two pipes, I 
smeared heavy lubricating grease on the 
smaller pipe. When the assembly was 
completed, I smeared additional grease on 
the coils of the spring. 

Obtaining the proper spring may pre- 
sent a problem for amateurs living in some 
areas. Fortunately for me, the good peo- 
ple at the Superior Spring Manufacturing 
Co. in Kokomo, Indiana, furnished me 
with one having the correct size. 

Since I installed the device, my Mosley 
TA-33 on top of a 40-foot tower has 
withstood some very heavy winds, and the 
gears in my CDE rotator remain intact. I 
think this is an excellent investment. 

— Russ Rennaker, W9CRC 


CORRECTING ERRATIC 
DIRECTION INDICATORS IN 
CDE ROTATORS 


The resistance wire in the direction in- 
dicator potentiometer in CDE rotators is 
terminated at each end with a rivet. The 
connection between the wire and the rivet 
often corrodes, resulting in erratic indica- 
tion, or no indication at all. My solution 
for the problem does not require the 
operator to remove the rotator. After 
determining which terminals on the con- 
trol box connect to the ends of the poten- 
tiometer, I charged up an 80-uF, 450-volt 
electrolytic capacitor and discharged it 
across the potentiometer. The brief, high 
current will actually weld the connection 
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between the wire and the rivets, without 
damaging the potentiometer. In one case, 
the connection at one end was completely 
open when measured with an ohmmeter, 
but after one ‘‘shock treatment’’ normal 
operation was restored. — Maryan W. 
Plaza, W9TMU 


HANDY CABLE HANGERS 


I use metal shower curtain rings as cable 
hangers to keep my rotator and coaxial 
cables off the ground between the house 
and tower. One end of a length of guy 
cable is secured to the tower seven or eight 
feet off the ground; the other end is con- 
nected to a heavy screw eye which is 
fastened to a roof rafter at the eave of the 
house. The rings are hooked over the guy 
cable as shown in Fig. 25. When spaced 18 
to 24 inches apart, they are strong enough 
to carry a rotator cable and two or three 
runs of RG-8/U. — John C. Criner, Jr., 
WB4WBP 


Fig. 25 — Shower curtain rings can be used as 
cable hangers. 


Fig. 26 — A homemade lightning arrestor for a 
rotor cable. The “gaps” for the arrestor are be- 
tween the backs of the terminals and the 
mounting plate. 


LIGHTNING ARRESTOR FOR 
ROTOR CABLE 


To improve the lightning protection for 
my beam antenna, I not only installed a 
Cinch-Jones plug on my rotor cable for 
quick disconnection, but also constructed 
the arrestor shown in Fig. 26 as a means of 
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providing a path for shunting any strike 
current. This arrestor is installed on a 


tower leg at the point where the rotor 


cable is fed away from the tower at a 
90-degree angle. 

The arrestor is made from a terminal 
strip mounted on a durable copper plate. 
Tabs on the strip are cut flush with the 
back of the strip. The terminal assembly is 
supported a small distance away from the 
plate by means of washers in order to pro- 
vide an electrical gap. A U bolt holds the 
arrestor to the tower leg. After the cables 
are connected, a means of weather- 
proofing may be employed. — Lance Q. 
Johnson, KIMET 


ROTOR CONTROL CABLE 
QUICK DISCONNECT 


There are times when it would be conve- 
nient to disconnect the control unit of 
rotators from the tower-mounted equip- 
ment for reasons such as relocation or sta- 
tion modification. Although the terminal 
strip on the rear of most rotor control 
units is substantial, neither the terminal 
strip nor the wire ends (even if soldered or 
otherwise terminated) will stand too many 
loosenings or retightenings. Also, it is 
possible to make an improper reconnec- 
tion (Murphy’s Law!). 

A very convenient, safe and positive 
way of solving this problem is to install a 
male/female 8-pin connector assembly in 
the line conveniently close to the control 
unit. Exercise caution, though. Connect 
the wires of the control cable to the con- 
nector pins in the same sequence as was 
done on the terminal strips for both the 
tower-mounted rotator and the control 
unit in the shack. Doing so will save many 
headaches later during trouble shooting 
sessions. 

If the cable run is at a maximum length 
for a particular rotator in use, then any 
additional resistance offered by adding a 
connector may lead to troublesome opera- 
tion of the rotator. Some rotators are 
susceptible to operating problems if an 
overlength control cable is used. In the 
case of the Ham-M® II, for instance, the 
maximum cable length is 150 feet. — John 
F. Marthens, W6SE 


FOR A SLOW-TURNING CDE 
HAM-III ROTATOR 


If your CDE Ham-III® rotator is slow- 
turning, try replacing the motor capacitor 
in the control box. Doing so should 
restore it to normal operation. — Murray 
Lampert, VE3MDL 


TOWER-STATIC CURE 


After erecting my antenna atop a new 
Rohn tower, I unhappily found an annoy- 
ing amount of static bothering reception. 
After some thought and investigation, I 


“all 
co cla 


found that my Ham IV® rotator lacked — 


proper electrical contact between mast 
and tower. There is no thrust bearing in 
my tower assembly. A shorting strap be- 
tween the mast and tower cured the prob- 
lem. The strap is just long enough to per- 
mit a + 180-degree rotation. — Jim Scar- 
brough, WD5FIP 


NONCONDUCTIVE GUY LINES 


By choice or by chance, many licensed 
Amateur Radio operators are trapped in 
urban environments that provide little 
space for antennas. Where space does ex- 
ist, the use of conductive guy wires can 
often create havoc with low-level beam 
antenna installations. 

The use of metallic guy wires with ap- 
propriate installation of insulators has 
long been the approved practice. But even 
under the best of such conditions, amateurs 
who are forced to install beam antennas 
close to the rooftops of apartments and 
condominiums are likely to note severe 
SWR variations as the antenna is rotated. 
This effect can be reduced, if not 
eliminated, by the use of nonconductive, 
nonstretch guying material. 

Such material has recently been in- 
troduced for use as sailboat halyards for 
raising sails. The line, manufactured 
from Dacron® and other trademarked 
materials, is sold at many stores handling 
marine supplies. Because it is strength and 
stretch rated, I find it well suited for 
Amateur Radio installations. This infor- 
mation makes the choice of diameter easy. 

Amateurs who are familiar with techni- 
ques for splicing line can include ter- 
minating thimbles and turnbuckles in 
their guys. Those not capable of making 
splices can apply easily learned knots. 
These, however, will require periodic in- 
spection for wear. % 

Either way, the use of nonconductive 
guy lines serves the purpose reliably. In 
my restricted situation, I use a Model 
HQ-1 Mini-Quad on a mast that’s only 31 
feet above ground and only eight feet 
above the roof of a 2-1/2 story con- 
dominium. The total roof space available 
is 18 X 36 feet. 

Admittedly, my maximum power out- 
put is no more than 120 watts on 10, 15 
and 20 meters. But with the use of non- 
conductive guy lines plus all essential 
filters, I run a clean station. The nearest 
neighbor’s TV antenna is less than 18 feet 
from my Mini-Quad! — Jay Reisman, 
KB6IZ 


ANTENNA FEED-LINE ENCLOSURE 
FOR COAXIAL LIGHTNING 
PROTECTORS 


Permanent yet inexpensive in-line light- 
ning protection for antenna transmission 
lines is provided through the use 
of the Blitz Bug, manufactured by 


Cushcraft. Each of my three coaxial lines 
now has this protection. 

To ensure weatherproofing, ease of 
maintenance and component accessibility, 
and to provide a static drain to ground, I 
designed the enclosure shown in Fig. 27. 
The housing is a 4-1/2 X 8 x 1-1/2 in. 
chassis equipped with three fuse clips 
suitable for mounting 9/16-in. OD fuses. 
These clips firmly hold the Blitz Bugs. The 
protectors are model LAC-2 (uhf female 
ends). If necessary, the lightning protec- 
tors can be snapped out easily. 

In order to pass the coaxial feed lines in 
and out of the enclosure, three holes are 
made on each side of the chassis. Each of 
these 13/16-in. holes is fitted with a 
3/4-in. grommet. These grommets have 
an ID wide enough for RG-213/U or RG- 
8/U transmission line while providing a 
snug fit. When the grommet is pushed out 
of the mounting hole, there is sufficient 
clearance for the PL-259 coaxial male 
plug to pass through. 

A ground post may be installed at a 
convenient point on the enclosure and a 
ground clamp placed on the outside of the 
box. Heavy wire (no. 8) should connect 
the static drain screws on the lightning 
protector to the ground post. 

Once the cables are connected (the 
grommets should be placed on the cable 
ends before installing the PL-259 connec- 
tors) and the Blitz Bugs are snapped into 
the clips, the enclosure is ready for 
mounting. I mounted mine under the 
house eave near my tower. Added weather 
protection is afforded by the use of a 
chassis cover plate. The ground lead from 
the exterior of the box to an adjacent 
ground rod consists of heavy braided 
wire. [Editor’s Note: Copperweld electri- 
cian’s ground rods are well suited for 
grounding antenna systems.] 

The arrangement of Fig. 27 can be 
adapted to other antenna system re- 
quirements. In any case be sure to ground 
your tower! — Edward A. Whitman, 
K2MFY 


DISMANTLING TOWER SECTIONS 


After two men using an automobile jack 
spent several hours trying in vain to 
separate three sections of a 100-foot Rohn 
tower, WD-40® was applied to the bolt 
holes. Thereafter, no difficulty was ex- 
perienced in separating and removing the 
tower sections. This leads to another bit 
of advice. When erecting a tower, dab a 
lubricant such as Dow DC-4® on the 
mating sections to prevent them from 
rusting together thus aiding any future 
dismantling. 

WD.-40 is a silicone lubricant, available 
in spray cans. It is a product of the WD-40 
Co., 1061 Cudahy Pl., San Diego, CA 
92110 and is available at many hardware 
stores. — Dick Sander, KSQNY 


MORE ON REMOVING TOWER 
SECTIONS 


While reading your September 1979 OST 
article, ‘‘Simple Technique for Tower 
Separation,’’ I thought of the following 
comments which might be of use to other 
readers. Using silicone grease or a good 
grade of water pump grease to completely 
grease the flared portions of a tower leg 
before assembly will make the work of in- 
stalling and dismantling a tower easier. 
Bolts that secure mating sections should 
not be over tightened, a precaution that 
will prevent compression of the tubing. 
Old bolts can be knocked out easily by us- 
ing a small center punch. Leg hardware is 
available from Rohn tower distributors. 
Use of new hardware is recommended 
when reinstalling a used tower. — James 
H. Hayes, W4XS 


AN OLD, BUT NOT FORGOTTEN, 
LIGHTNING-ARRESTOR IDEA 


While many old-timers are familiar with 
this ‘‘Scotch’’ lightning-arrestor concept, 
some newer members of the amateur 
ranks may not have given thought to this 


inexpensive way of providing lightning 
protection for their equipment. This sim- 
ple arrangement has protected my equip- 
ment for the past 35 years even though I 
live in an area having frequent electrical 
storms. 

For single-conductor feed lines one 
automobile spark plug is used. For 
300-ohm spaced feeders two spark plugs 
are employed with a single plug installed 
for each conductor. Purists may insist on 
new spark plugs but old ones that have 
been cleaned are satisfactory. The auto- 
motive type is not critical. 

Construction details are shown in Fig. 
28. The length of the aluminum mounting 
bar is determined by individual re- 
quirements. The rain shield may be made 
from a film container, pill bottle or cover 
from a spray paint can. To protect the 
bottom of the plug from dirt a short piece 
of plastic pipe may be slipped over the 
threads. The spark gap of the plug should 
be adjusted so that it will not arc under 
maximum rf output from the transmitter. 
A good earth ground is essential. — E. E. 
‘Dutch’? Zuch, W5PC 
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Fig. 28 — An economical lightning arrestor 
using a spark plug mounted on an aluminum 
bar. 


THE OLD TIMER’S NOTEBOOK: 
A GOOD USE FOR OLD COAXIAL 
CABLE 


If you have or can find some old coaxial 
cable that’s become too lossy for use as 
transmission line, use it for radials in your 
ground system. Lengths of the sheathing 
can be removed from the cable and install- 
ed as ground or bonding straps around 
your equipment, in your boat or on your 
car. A length of such cable makes a good 
shielded lead from your car battery to 
your mobile radio. — E. A. ‘“‘Whit’’ 


Whitney, WILLD 
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THE OLD TIMER’S NOTEBOOK: 
A MARCONI-ZEPP ANTENNA 


With this system, a Zepp designed for 80 
meters can be used on 160, or one de- 
signed for 40 can be used on 80. Plenty of 
amateurs with small backyards can use it 
to advantage since the flat-top is only a 
quarter-wave affair. 


GROMMET 


Fig. 27 — An enclosure for coaxial feed line lightning protectors. The housing is a Bud P/N 
AC-1407 aluminum chassis with bottom plate P/N BPA-1507. Buss P/N 5592-33 fuse clips hold the 
arrestors. Grommets at each end of the enclosure provide snug protection against weather. 
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Since accurate tuning of the flat-top isa 
little ticklish, it calls for a bit more care 
than with an ordinary Zepp. First, the 
system should be tuned at the transmitter 
end with the condenser (capacitor) set 
about midway (see Fig. 29). Observe the 
current in each feeder. If the currents 
balance, everything is okay. If not, the 
flat-top will call for some tuning of Cl. 
Cl should have a fairly high capacitance 
(350 pF). Adjusting this capacitor moves 
the current loop around. When the loop is 
in the center of the coupling coil (where it 
should be) the currents will balance and 
cancellation results. 

The idea can be carried a bit further by 
making the length of the antenna between 
the end of the feeder and the connection 
to Cl equal to a half wave for the next- 
higher frequency band. Then install a 
switch at Cl so that the condenser and 
ground connection can be opened when 
the antenna is to operate as a half-wave 
Zepp. The length of lead between Cl and 
ground can be any convenient length, pro- 
vided that the total length is not more 
than three-eighths of a wavelength since 
the series condenser will shorten the elec- 
trical length. — George Underwood, 
WIGPE, ‘‘For the Experimenter,’’ 
August 1934 QST 


1/42% OR 
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Fig. 29 — Grounding the far end of a Zepp 
antenna permits using it as a quarter-wave 
Marconi with end feed. With this arrangement 
the antenna may be operated on a lower fre- 
quency than the fundamental. 


THE OLD TIMER’S NOTEBOOK: 
REMEMBER THE WONDER BAR 
ANTENNA — A 10-METER BOW TIE? 


We receive many requests at the ARRL 
for information about the simple loaded 
dipole, only 8 feet long, that was de- 
scribed by Dr. Edwin T. Bishop, K6OFM, 
in November 1956 QST. This miniature 
10-meter antenna, made from the 
elements of a conical TV antenna, became 
a hit because of the low cost and good per- 
formance. In summarized form, there- 
fore, here are the details. 

If you can obtain a conical television 
antenna, you will have all the parts needed 
except two standoff insulators, a B & W 
Miniductor® no. 3013 (12 turns no. 16 
wire, 1-inch dia, 3 inches long) and a few 
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nuts and bolts — it’s that simple! If a TV 
antenna is not available, 1/2-inch OD 


aluminum tubing can be substituted. — 


Dimensions are shown in Fig. 30. 

The outer ends of the four 48-inch 
antenna elements and the ends of the 
30-inch bars are flattened for a distance of 
1 inch. These ends are then drilled to ac- 
cept whatever size machine screw you 
choose to use. 

Any nonconducting weatherproof 
material may be used for the center panel. 
The dimensions are not critical, but 
should be large enough and strong enough 
to accommodate the antenna and mount- 
ing hardware. 

Two of the original clamp mountings 
hold the halves of the revamped TV 
antenna. The aluminum clamps and the 
antenna should be well cleaned before 
assembly. Application of Burndy’s 
Penetrox® at all connecting joints will en- 
sure good continuity. In order that both 
sections of the bow tie lie in the same 
plane, mounting plates should be 
straightened for that purpose. 

The Miniductor® coil is supported by 
two l-inch standoff insulators placed 3 
inches apart on the center mounting 
panel. One end of this coil is connected 
directly to one of the antenna sections by 
means of a short length of no. 12 wire. 
Another short length of no. 12 wire, con- 
nected to the other section of the antenna, 
is tapped onto the coil so that there are ap- 
proximately 10-3/8 turns between the con- 
nections. The transmission-line coupling 
coil consists of two turns of plastic- 
covered solid no. 14 electricians wire, 
loosely coupled around the center of the 
loading coil. The coils should be adjusted 
for minimum SWR. 

Either RG-8/U or RG-58/U may be 
employed for the transmission line, which 
may be terminated at the antenna by 
means of coaxial connectors or simply 
wired directly to the coupling coil. In any 
case, the end of the line should be water- 
proofed. One means of waterproofing is 


Duxseal® , available at some plumbing 
and heating supply houses, and also from 
Motorola Communications equipment 
branches. 

In order to maintain the centered posi- 
tion of the coupling coil, the author 
elected to cement the leads to the mount- 
ing panel with waterproof cement. This 
was done at the point where the leads pass 
through holes in the panel. Several light 
coats of Krylon® spray, applied to the 
antenna, help resist the effects of weather. 

Keep in mind that this is not a form of 
folded dipole. The rods for each section 
of the bow tie converge at an electrically 
common point — a common point for the 
right section and a common point for the 
left. In this respect, the construction is the 
same as a conical TV antenna. 

To conclude this article, Dr. Bishop 
said: ‘‘Signal reports really bring home 
the bacon to the ham! Try it and I do 
believe you’ll agree with me!’’ — Stu 
Leland, WIJEC 


OLD TIMER’S NOTEBOOK: 
A THREE-ELEMENT WONDER BAR 
FOR 10 METERS 


When the Wonder Bar antenna was rein- 
troduced in Hints and Kinks (April 1980 
QST) in response to reader inquiries, I 
recalled how I adapted the Wonder Bar 
design to a 3-element beam. Because this 
antenna performed so well on 10 meters, I 
thought some QST readers may wish to 
try my scheme. Essentially the antenna 
consists of three bow ties arranged and 
spaced as indicated in Fig. 31. Only the 
middle element is driven with the end 
elements parasitically operated. 

Each element is constructed with 
aluminum tubing in a similar manner to 
that described in Hints and Kinks. The 
center insulator for each element is made 
from Plexiglas® and is mounted to the 
boom by an aluminum angle. A two-turn 
link, connected to the transmission line, is 
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Fig. 30 — The Wonder-Bar 10-Meter Antenna. This bow-tie was originally described in November 
1956 QST. In response to continued reader interest, it is presented once again. This antenna is 


fashioned from a conical TV antenna. 
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Fig. 31 — This version of the Wonder Bar antenna was originally used at W3CBM back in 1957. 
Construction of the elements is similar to the method described in Hints and Kinks, April 1980. 
The tuning coils are made with no. 12 aluminum wire. Coil dimensions are: Reflector — 14 turns, 
1 inch dia. Driven element — 12 turns, 1 inch dia. Director — 10 turns, 1 inch dia. Coil length — 
3-1/4 inches. Angle Brackets — Three 1-1/4 in. long brackets are required and can be made from 


2-inch aluminum angle stock. 
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Fig. 32 — Feeder changing methods for altering the directional pattern of an antenna. Configura- 
tions C and D will give a pattern similar to A. E and F render a cloverleaf pattern shown at B. 


placed at the center of the middle radiator 
coil. 

Use of a dip oscillator will enable the 
builder to check the resonant frequency of 
the antenna. Element tuning is ac- 
complished by spreading or compressing 


the coils to obtain resonance at the desired 
frequency. 

Because this antenna is effective yet in- 
expensive, it should appeal to 10-meter 
enthusiasts. Connections and the ter- 
minating end of the transmission line 


should be weatherproofed. — Frank 


Masho, W3CBM 


THE OLD TIMER’S NOTEBOOK: 
CHANGING ANTENNA 
DIRECTIONAL CHARACTERISTICS 


It is not generally realized that some 
change in the directional properties of a 
center-fed full-wave antenna can be 
brought about by changing the feed 
method. Quoting from a letter from Ed- 
ward W. Sanders, W3AKU: ‘“‘In QST 
several articles have appeared in which 
mention has been made of the use of an 
antenna system having two half waves in 
phase on the flat-top. Such a situation 
results in an antenna directional at right 
angles to the axis of the flat-top and is ac- 
complished by the use of a full-wave flat- 
top with an odd quarter-wave feeder con- 
nected to the center. If we increase the 
length of the feeder one quarter 
wavelength by means of loading coils or 
by switching-in the appropriate length of 
wire, we will have two half waves on the 
flat-top, but they will be out of phase, 
corresponding to an end-fed full-wave 
antenna. This system will produce a four- 
lobed characteristic as shown at B in Fig. 
cps 

The reversal of phase in one half- 
wavelength section of the antenna can be 
brought about in a number of ways. A 
section of wire measuring a_ half 
wavelength can be inserted in one feeder, 
or a loading coil having the same 
equivalent length can be substituted for 
the half-wavelength section. -A_ third 
method is shown in the lower center of the 
drawing (E). In this case the two quarter- 
wavelength feeders are simply connected 
together and the whole system worked 
against ground. A short ground lead is 
necessary in this case. In all three of these 
methods the feeders are no_ longer 
nonradiating but become part of the 
antenna. 

To have the feeders nonradiating with 
either method of antenna phasing, it is 
necessary to use a third feeder wire which 
can be connected appropriately to the 
other two (see Fig. 32). The two right- 
hand feeder arrangements, D and F, il- 
lustrate the method of connection. D pro- 
vides two half wavelengths in phase and a 
signal pattern as indicated at A. Con- 
figuration F puts the two half-wavelength 
sections out of phase giving the direc- 
tional characteristic of pattern B. This 
corresponds to feeding the two half- 
wavelength antennas from a Zepp feeder 
and with the currents in each horizontal 
element being out of phase. The direc- 
tional characteristic in this case cor- 
responds to B. The change can be made 
quite simply and quickly by installing a 
switch to shift one of the active feeders 
from one side of the coupling apparatus 
to the other. — Hints and Kinks for the 
Radio Amateur (1945) 
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Tips on Testing 


RESISTANCE SUBSTITUTION BOX 
TO AID THE DESIGNER, BUILDER 
AND TROUBLE SHOOTER 


Whether you are about to design, build or 
repair some electronic gear, a resistance 
substitution box (Fig. 1) can aid you. The 
circuit is easy to construct, and a partial 
schematic diagram is shown in Fig. 2. 
The resistance box has seven 12- 
position rotary switches. The first switch 


Fig. 1 — The resistance-substitution box built 
by Robert Shriner. 
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has ten 1-ohm resistors that are connected 
to furnish 10 ohms in 1-ohm steps, plus 
one open and one continuous position. 
The open switch position on any decade 
can be used to provide an open circuit for 
testing. By adding a second switch with 
ten 10-ohm resistors, a range from 0 to 
110 ohms in 1-ohm steps can be realized. 
Continuing this arrangement through the 
last switch, which has ten 1l-megohm 
resistors, we can have up to 11,111,110 
ohms of resistance in 1-ohm steps.' 
Circuit-board material is convenient for 
making the panels for these devices. To 
prepare the panel, make a layout first, 
and etch the markings into the board. 
Polish the board, and finish it with a coat 
of clear polyurethane. Assemble all 
switches on the completed panel, along 
with two jacks. Next, mount the resistors. 
These should be 1/4-watt, 5%-tolerance 
types (or 1% tolerance). The lead length 


‘A complete parts kit is available from Circuit 
Board Specialists, P.O. Box 969, Pueblo, CO 
81002. 


ALL 1M 


00-1. ,1-kA, 10-kA, AND 100-kA 


SWITCHES WIRED THE SAME 


Fig. 2 — Schematic diagram of the resistance-substitution box. 
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will have to be considered at frequencies 
above | MHz. 

In choosing resistors for a project, use 
the box to find an upper and lower limit 


for proper circuit operation. Then select — 


the component to be used by choosing one 
with a value in the center of this range (or 
one that has the closest standard value). 
When troubleshooting, if you suspect a 
resistor is faulty, unsolder one end and 
substitute a resistance equivalent to that 
value. 


A capacitance subsitution box could 


also be wired in this way. It would be 
necessary to connect some of the 
capacitors in series and/or parallel to ob- 
tain the correct values. No details will be 
given for this, but the experienced builder 
should be able to come up with a suitable 
circuit. — Robert D. Shriner, WAQ9UZO 


VARIABLE LOW RESISTANCE 


After years of searching for a means of 
obtaining a variable low resistance which 
will handle some power, I found this 
answer. A Slinky® coil, obtainable in toy 
stores, consists of about 80 turns and an 
approximate resistance of 3 ohms. By 
suspending the coil from one end and 
using contact clips, any resistance up to 
that value is available. Addition of one or 
more coils extends the resistance range. 
For experimental purposes, such as 
testing low-voltage power sources under 
load and numerous other applications, 
one of these toys is a handy gadget to have 


around the shack. When purchasing one - 


of these units, one should be sure the 
material is steel, not plastic. Some are 
being made of nonconductive stock. — 
Gordon Wiley, W1AUN 


REJUVENATING OLD CRTs 
Have an old oscilloscope that has been sit- 


ting idle for some time? Chances are that 
the cathode ray tube will require re- 
juvenating. 

You will need a 12.6-V filament 
transformer and a variable autotrans- 
former. Operate the tube at a filament 
voltage about 20% higher than normal 
(7.5 V with a 6.3-V filament) for about 
one hour. All controls should be set for 
normal operating. If the beam is visible, 
position it off the CRT face to prevent 
having a burned spot on the scope. Next, 
operate the scope for about 24 hours at 
the normal filament voltage. Your CRT 
should now be healthy and ready for lots 
of use. — Joe Finn, VE3EWF 


REPAIRING A MONITOR-SCOPE CRT 


When my monitor scope was several years 
old, it became erratic and finally, ‘‘gave 
up the ghost.’’ I found that the CRT had 
become completely separated from the 
tube base. Because the tube alone would 
cost almost twice as much as I paid for the 
entire scope, I decided to try to repair the 
connections. 

Having the base in one hand, and the 
glass tube with 10 wires sticking out in the 
other, the question in my mind was where 
and how to begin. As a starter, I removed 
all the solder from the pins of the base and 
then cleaned them further with a fine drill 
bit. Guiding the wires into their respective 
holes was impossible because as soon as I 
put the tube above the cup-shaped base, 
my view of the wires was blocked. 

My solution to this dilemma was to cut 
ten 2-inch pieces of very thin copper wire 
and insert them through the pins into the 
base leaving 1/4 inch of the leads project- 
ing from the pins. The other ends of these 
leads were then soldered, with parallel 
joints, onto the wires from the CRT. 
(Twisting the wires together would be too 
bulky.) A minimum of solder must be 
used. 

After the wires were prepared, I simply 
pulled the base toward the glass body of 
the tube being sure that the wires were in- 
serted in the correct pins, and that the 
base and body were properly aligned. 
Selecting the correct pins is simply a mat- 
ter of using an ohmmeter to find the 
heater pins and then referring to the base 
diagram for the rest. A bead of epoxy was 
placed around the glass envelope, and the 
work completed by resoldering the wires 
onto the proper pins and by snipping off 
the excess wire at the base. — Egon C. 
Timfold, P.E., E.E., WD4RHL 


SSB OVERDRIVE INDICATOR 


The photo, Fig. 3 and the diagram in Fig. 
4 show an ssb overdrive indicator that I 
‘built. It was inspired by the March 1981 
QST article, ‘‘A Peak-Reading Bar-Graph 
Meter for SSB Transmitters,’’ by Eric 
Kirchner, VE3CTP. 


Conventional panel instruments are 
simply incapable of telling you what is 
happening in the ssb mode. With this 
device, if things are normal, the green 
LED on the left winks at you as you 


Fig. 3 — The upper photograph shows the 
front panel layout; the lower, the tidy interior of 
the W40VO ssb overdrive indicator. A coaxial- 
cable T placed in the transmission line brings 
a sample of the rf to the indicator. A 9-V bat- 
tery that energizes the unit is mounted just 
below the coaxial connector at the rear of the 
enclosure. 


C1 — 0.01 uF disc, 500 V. 

C2 — 0.05'LF.disc,501V. 

C3 — 0.1 uF disc, 50 V. 

D1, D2 — 1N914 or equiv. switching diode. 
DS1 — T-1-3/4 LED, green. 

DS2 — T-1-3/4 LED, red. 

DS3 — LED, pilot, color optional. 

Q1 — Unijunction transistor, 2N2646 or equiv. 


speak. But if you overdrive the transmit- 
ter, the red LED (DS2) on the right flashes 
as if to say, ‘‘Lower your voice or turn the 
microphone gain down; you are distorting 
and splattering!’’ The circuit is simple, 
and the components are easily obtainable 
and inexpensive. Most of them would be 
in any junk box worthy of its name. It’s 
an easy weekend project! I find it quite 
useful at my station. 

An rf voltage sample is taken from the 
transmission line by means of a rear panel 
SO-239 connector with an M-358 T fitting 
attached. The variable voltage divider, 
rectifier and filter are essentially the same 
as described by Kirchner. The green LED 
(DS1) will be illuminated whenever an ap- 
preciable voltage is present. The unijunc- 
tion transistor (UJT) is biased by the 9-V 
battery. Conduction between E and B, 
starts when the dc voltage at E rises to a 
critical level, around 3 V. When this oc- 
curs, the red LED, DS2, is illuminated. 

Setting the indicator is easy. Flip the 
switch on, illuminating the pilot LED 
(DS3). The potentiometer should be in the 
zero position (fully counterclockwise). 
Tune the rig in the cw mode, following the 
usual procedure. Send a series of dots 
while advancing the potentiometer to the 
point where the red LED just starts 
flashing. Switch the rig to the ssb mode. 
To maintain a good average power level, I 
adjust the microphone gain so that I see 
an occasional red flash on an exceptional- 
ly high voice peak. The resulting minimal 
distortion should not be objectionable. 

Conduction through the UJT starts 
abruptly and decisively when the potential 
rises to the critical 3 V. As the voltage 
drops below the critical level, however, 
the UJT does not stop conducting in the 
same abrupt way. The voltage must drop 
to 2.8 before conduction finally stops. 
This latching effect is the reason the 
potentiometer should be set while sending 
a series of dots rather than with the rig 
keydown. This effect is of no concern 
when the rig is in the ssb mode, as voice 


+ 


9V 
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Fig. 4 — The simple circuit for the W40VO overdrive indicator. Most parts may be found in a well- 
stocked junk box or may be obtained at electronic supply stores, such as Radio Shack. 


Ri — 3300 0, 2 W. 

R2 — Linear potentiometer, 5 kQ. 
R3 — 220 Q, 1/4 W. 

R4 — 3300 0, 1/4 W. 

R5 — 15 kQ, 1/4 W. 

R6 — 10 kQ, 1/4 W. 

RFC — 1 mH. 
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peaks are of short duration and un- 
latching happens naturally. — Joe Ken- 
nicott, W40VO 


TWO-TONE GENERATOR FOR SSB 
. TESTING ~ 


A two-tone signal is well suited for quick 
visual tests of transmitter performance 
and IMD measurements. The circuit (Fig. 
5) combines low parts cost with low 
distortion (typically 0.2%, which is ade- 
quate for our commercial ssb equipment). 
The output is 0 to 1 V peak to peak, fora 
600-2 load. 

The frequency of the Wein bridge 
oscillator is determined by R1, R2, Cl and 
C2. Although 1% values are shown, 5% 
components may be used if the frequency 
tolerance is not too critical. A Trimpot, 
R5, serves as a tuning adjustment to com- 
pensate for component variations in the 
oscillator and filter. Other components in 
the circuit are not critical. A single-tone 
generator may be built by eliminating the 


TWO TONE GENERATOR 


8-15 V DC c 
F 


14] + 
ci2 0.01 C13 0.04 
- | | 25V 


balance control (U2) and associated com- 
ponents. 


This generator is made using printed- 


circuit-board construction. It should be 
enclosed in a shielded case. The LC net- 
works for the power and output leads are 
recommended to prevent feedback when 
high rf fields are present. Often the 
operating voltage can be obtained from 
the equipment under test. A battery may 
be installed in order to make a self- 
contained unit. 

Alignment consists of setting R5 for 
maximum output of the respective tone. 
Balance and level controls are adjusted as 
required. — Thomas Bavis, _ Test 
Engineer, Scientific Radio Systems, 
Rochester, New York 


1) A pe-board pattern for the two-tone 
generator is given in Fig. 6. This board in- 
cludes oscillator 1, the adder and the sup- 
ply splitter. I made two identical boards, 
and just omitted the components for the 


FILTER 4 


adder and supply splitter on the second 
board. All electrolytic capacitors had 


axial, rather than pc-mount, leads for my 
pattern. — Ned Schuman, NJ4U 


TRY AN HOUR METER 


Most ham shacks are equipped with a 


variety of electrical meters, but few in- 


clude an hour meter. This accessory is 


helpful in evaluating equipment perform- 
ance and planning purchases of replace- 
ment tubes and lamps. It also creates an 
interesting record of station activity. 

An hour meter is an elapsed-time re- 
corder. Good sources of these meters 
would be hamfests and any company that 
deals in surplus electronics equipment, 


such as Fair Radio Sales’ or Herbach and ~ 


Rademan.’ A surplus meter costs just a 


2Fair Radio Sales, Box 1105, Lima, OH 45802. 
3Herbach and Rademan, Inc., 401 Erie Ave., 
Philadelphia, PA 19134. 


DECIMAL VALUES OF CAPACITANCE 
ARE IN MICROFARADS (uF); OTHERS ARE 


IN PICOFARADS (pF OR wyF ); 


RESISTANCES 


ARE IN OHMS; k= 1000; M=1000000 
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Fig. 5 — A two-tone signal generator for quick visual checks of transmitter performance and IMD measurements. Part B of the drawing shows how 
the supply voltage is split and includes additional filtering. Resistance values are in ohms and are 1/4 watt. More precise indicators can be obtained 
with 1% resistances, but 5% resistors are satisfactory. U1 and U2 are LM348 or MC4741 ICs. C1-C4 are 0.01 uF and may be either 1% or 2% (Mylar 
or P.C.). A frequency/resistance chart is included with the drawing. 
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TO Ri2 
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TO R12 


Fig. 6 — Etching pattern for the two-tone generator is shown a 


TO SAME 
POSITION ON 
SECOND BOARD 


Lecensecnn hmmm JUMPER TO 
GE g— CIC PIN A 
"Cie J = JUMPER 
TO R13 GND 8-15 VDC 
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size from the foil side. The parts-placement guide is shown at B. 


few dollars and can be attractively built 
into a small cabinet with a pilot light, fuse 
and power cord. 

My meter is wired to the station main- 
power switch. I keep a meter log with 
readings taken at the following times: (1) 
On the first of each month; (2) when a 
tube or other component is replaced; (3) 
when new equipment is added or an old 
piece is returned to service; (4) when a 


piece of equipment fails or is otherwise 
removed from service. — Neil Friedman, 
N3DF 


MEASURING IN-CIRCUIT BATTERY 
CURRENT 


Sometimes it is desirable to measure the 
battery current to a piece of equipment. 
Here is a simple idea I use to break the cir- 


t A. Two boards will be required. Black represents copper. The pattern is shown full 


cuit and insert my ammeter. Two strips of 
aluminum foil are taped to either side of a 
piece of note paper. The note paper 
should be slightly larger than the foil to in- 
sulate the strips. 

The test strip is inserted between the 
batteries, or between the battery and 
holder, and alligator clips on the meter 
leads connect to each strip of foil. The 
device is quick and easy to build, is 
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GREEN (G) 
220k 


220k 


Fig. 7 — Circuit diagram for a grounded-outlet 
checker is shown at A. Neon lamps are type 
NE-2. Resistors are 1/8-watt or larger. At B, a 
panel marking for quick reference to the condi- 
tion of the outlet under test. 


disposable, and makes good electrical 
connection because the strip is thin 
enough for the positive battery cap to 
force the other side against the negative 
end of the battery. — James W. Milburn, 
WBSBYK 


CHECKING 117-V GROUNDED 
POWER OUTLETS 


Grounded outlets are sometimes wired in- 
correctly. With the ground terminal point- 
ing up, the neutral wire should be on the 
right and the hot wire on the left. 

Fig. 7A shows a device that will indicate 
whether the outlet is wired properly. Only 
lamps | and 2 should light if everything is 
okay. If lamps 1 and 3 light, you will 
know that the white and black wires are 
reversed, and if 2 and 3 light, the black 
and green wires are reversed. When lamp 
1 lights by itself, green is open, and if only 
lamp 2 lights, then white is open. If all 
lamps light, you may be connected to a 
3-wire, 234-V system. If no lamps light, 
black may be open, or the outlet is turned 
off at the fuse box. Note that no indica- 
tion is given when white and green are 
reversed. 

This device can be wired inside a large 
grounding plug, with the lamps visible 
through the top, or the circuit can be built 
in a small box. If the lamps are mounted 
on one panel of the box, the markings 
shown at Fig. 7B can be used for quick 
reference. — Dave Geiser, WA2ANU 


EXPANDED-SCALE 
AC-LINE MONITOR 


My intention was to build a simple ac-line 
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Fig. 8 — These illustrations show how N7JJ reworked his line-voltage meter to better display the 
range of commonly used voltages. See text for details. Diodes should be selected according to 
the voltage and current chosen. In drawing C, the Zener diode must be reverse biased. Observe 


polarity! 


monitor for use at my workbench and 
with portable generators during Field Day 
activities. I realized that the usual simple 
system has a voltmeter scale with much 
space devoted to the low-end voltages 
while the voltages of interest are crammed 
into a small segment of the scale, as shown 
in Fig. 8. My first proposed solution to 
this problem resulted in the incineration 
of a fine old junk-box meter movement. 
This led to the following idea. 

A Variac® with a 0- to 132-volt output 
was connected to the primary of a fila- 
ment transformer and the voltage set at 
80, as shown at B. The rectified output of 
the transformer was measured at this 
voltage setting and a Zener diode which 
matched that dc value was acquired. The 
idea is that the Zener diode can be put in 
series with the meter so that no current 
will flow until the Zener breakdown 
voltage is reached. (See part C of the 
drawing.) 

The minimum ac reading desired was 80 
volts, and 130 was chosen as the maxi- 
mum. These figures were selected because 
I had a meter with 50 divisions on the 
scale, the equivalent.of one volt per divi- 
sion. (See illustration D.) 

A current-limiting calibration resistor 
was placed in series with the meter and the 
value was computed by the formula 


Vpc MAX — VZENER 


R= 
Meter Current 


(Eq. 1) 

For instance, if the maximum dc output 
of the secondary is 13.2 volts, the Zener 
diode output is 8.2 volts, and the meter 
has a 1-mA movement, then the resistor 
would be determined as follows 


13.2V — 8.2V 


Re 0.001 A 


= 5000 ohms 


(Eq. 2) 


I used a Bourns 10-turn potentiometer, 
which works well. The meter is calibrated 
by adjusting the potentiometer for maxi- 
mum resistance, then setting the Variac 
for 130 volts of output. The poten- 
tiometer is then adjusted for 100-percent 
deflection of the meter movement. Next, 
check different voltage settings of the 
Variac and note the corresponding meter 
readings. A slight adjustment of the 
calibration resistor might be desired in 
order to have the 115-volt reading line up 
with a major scale marking. Once calibra- 
tion is accomplished, the Variac can be 
removed. 

My monitor is accurate to within 1 volt. 
As for the Zener diode, if it is an 8.2-volt 
device with 1 mA flowing through it, the 
power dissipated by it is only 8.2 mW. For 
this application a 400-mW Zener diode is 
quite adequate. — John Lapham, N7JJ 
(ex-WA7LUJ) 


THE NO-MATH METER — A VOM 


There is no need to fuss with math to 
determine the values of shunts and 
multipliers when building a VOM. When I 
recently built this volt-ohm-milliammeter 
for a friend, I tried an easier approach 
that resulted in almost instant accuracy. 
Everything except for a few pin jacks 


came from my junk box or the well- — 


stocked collection of W7NDC. The meter, 
as shown in the photograph, is built in a 
wooden box 5 X 8 X 2-1/2 inches. The 
panel is 5/32-inch Plexiglas. A piece of 
1/8-inch Masonite serves as the bottom 
panel. 

A schematic diagram of the meter cir- 
cuit is given in Fig. 9. The 30-division 


scale of the 0-3 milliampere meter face - 


lent itself to establishing ranges of 30- and 
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300-V ac; 30, 300 and 900-V dc; one range 
of 150 milliamperes and an ohms range. A 
four-position rotary switch serves as the 
function switch. The ohms-adjust control 
is a potentiometer salvaged from an old 
TV set. 

Having another VOM is necessary when 
constructing this project in order to deter- 
mine the values of the multiplier resistors 
R1 through R3, R4 (the shunt) and R7 and 
R8. The lowest voltage range is checked 


first. At the point where the multiplier 


resistor is to be connected, insert a poten- 
tiometer by means of alligator clip leads. 
With a known voltage applied to the test 
prods, the potentiometer is adjusted until 
the meter needle rests at the proper spot 
on the scale. There is no need to apply 
full-scale voltage to set the multipliers. 

When the meter needle correctly in- 
dicates the applied voltage, the clip leads 
are removed and the resistance of the 
potentiometer at that setting is measured. 
A resistance equal to that of the poten- 
tiometer is soldered in place. Each suc- 
cessively higher range is completed in ex- 
actly the same manner. In the higher 
ranges, it may be impossible to measure 
the value of the variable resistance ac- 
curately. A solution is to place two poten- 
tiometers in series. The resistances added 
together determine the total resistance of 
that multiplier. 

The shunt, R4, for the milliammeter 
function is wound with no. 28 enameled 
wire on a 1-megohm, 1|-watt resistor. Ob- 
taining the proper value for the shunt is a 
matter of cut and try. For a starter, a 
good length of wire for the shunt is 5 to 6 
feet. Resistance of the shunt will be 1 to 3 
ohms, or even less. 

In order to determine the correct shunt 
resistance, a series circuit is arranged with 
one dry cell, the milliammeter in the auxi- 
lary VOM, and a potentiometer having 
sufficient resistance to limit the current 
flow to a safe value for the meters. 
Because even short extender wires will af- 
fect the shunt resistance, the shunt is light- 
ly soldered in place without additional 
wire. The series test circuit is next opened 
and the two meters are connected in 


series. By means of the variable resistance, | 


the current flow can be set to a value that 
comes closest to a calibration point on the 
meter under construction. (Several prop- 
erly calibrated milliammeters in a series 
circuit will all show the same current.) A 
proper reading is obtained by lengthening 
or shortening the shunt winding. If the 
meter reads too high for the current flow- 
ing, the shunt resistance must be lowered 
by shortening the winding, and vice versa. 

A single penlight AA cell holder is 
screwed to one side of the box beneath the 
panel. The cell is used for the ohms func- 
tion. The ohms-adjust control is on the 
order of 500 to 1000 ohms. This, in series 
with a 200- to 400-ohm resistor, R6, 
makes for a smooth zero adjustment. The 
meter indicates 750 ohms at center scale. 
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Fig. 9 — Schematic diagram of the No-Math Meter. D1-D4 are silicon diodes, type 1N4007 or 
equivalent. Substitution may be made for the 0-3 mA meter. Information about the resistances is 
contained in the text. A four-position rotary switch is used for $1. 


The No-Math Meter, a useful VOM constructed 
from spare parts. Components are visible 
through the Plexiglas panel. 


ELECTRICAL BOX 


Fig. 10 — Test circuit for measuring alter- 
nating current. The device can be plugged in to 
the test circuit, the plug connected to an 
outlet, and the meter connected. Current is 
read directly from the appropriate ac-voltage 
scale. 


This function works well for continuity 
testing, checking for shorts or opens and 
determining whether a resistor is hirh or 
low. 

Typed labels for the switch and pin 
jacks may be Scotch taped to the under- 
side of the Plexiglas panel. This meter is 
sufficiently accurate for most uses around 
the shack. For the price, you can’t beat it. 
— Al Lafky, K7YY 


MEASURING ALTERNATING 
CURRENT 


Most inexpensive VOMs have an ac- 
voltage scale. They do not have an alter- 
nating current scale, however. Here is a 
method to make an approximate measure- 
ment of current in an ac circuit. 

I insert a l-ohm, 50-watt resistor in 
series with the source and load. Using the 
ac-voltage scales, I measure the voltage 
across the resistor. The scale is read direct- 
ly in amperes. A suggested test circuit is 
shown at Fig. 10. Tip jacks mounted on 
the electrical box will make connection to 
the VOM easy. 

Low-value, high-wattage resistors are 
common at flea markets. Other resistance 
values will work, if you would like to do 
some Ohm’s Law calculations. — Edwin 
Walker, Mountain City, Tennessee 


MEASURING SMALL VOLTAGE 
DIFFERENCES 


It is occasionally desired to measure 
small voltage differences accurately, such 
as when evaluating the performance of a 
regulated power supply. With the usual 
analog voltmeter, visual interpolation 
may be inexact at best. The circuit of 
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Fig. 11 simplifies this task, and furnishes 
more accurate readings. 

This circuit displays only the difference 
between the two voltages. Hence a lower- 
voltage scale may be used. Instead of us- 
ing, say, the 0-50 volt scale (Simpson 260) 
or the 0-60 volt scale (Triplett 630) to 
observe the merit of regulation of a 
nominal 14-volt power supply, we can 
make use of the 0-1 volt scale (recent 
series Simpson) or the 0-3 volt scale 
(Triplett). 

Much greater accuracy can be obtained 
in this manner. For example, a change 
from 14.0 to 13.85 volts (0.15 volt drop) 
covers only 0.3 percent of the 0-50 volt 
scale of the Simpson 260; on the 0-1 volt 
scale, the movement comprises 15 percent 
of full scale. This is a significant improve- 
ment in the observation process! 

In Fig. 11, El is the measured voltage 
source. E2 is developed from any conve- 
nient source of voltage capable of equal- 
ing or slightly exceeding the measured 
source. (Dry cells are excellent for this 
purpose.) For example, if the supply being 
checked furnishes 13.8 volts under no 
load, the reference source should be 
capable of supplying about 15 volts. 
Potentiometer RI loads the reference 
source only slightly. Its value may be 
moderately high — around | kf) to 50 kO 
— since E2 is not required to furnish 
power. 

The technique is as follows: Before con- 
necting the VOM as shown, have E1 on 
and set E2 (by means of R1) to be nearly 
equal to El. El and E2 should differ by 
less than the full-scale voltage of the scale 
to be used for difference measurements. 
Then connect the VOM into the circuit 
and switch to a range that will handle the 
expected voltage drop. Adjust R1 so that 
the indicating needle aligns precisely with 
some dial mark, preferably in the upper 
range of the scale. Then connect a load 
across the supply. E1 will usually drop, 
and the voltage difference will be easy to 
read by subtracting the new reading on the 
VOM scale from the reading under no- 
load conditions. — A. W. (Bill) Edwards, 
K5CN 
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Fig. 11 — Method of measuring small voltage 
differences as discussed by K5CN. The supply 
voltage E1, is approximately balanced by E2 
via R1. The load is then switched in with S1 
and the supply voltage drop will cause a 
change in the VOM reading. 
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A USEFUL METER AMPLIFIER 


K4KI’s_ tune-up bridge, described in 
December 1979 QST, is an outstanding 
circuit. Every amateur station should have 
one or something similar to relieve tune- 
up QRM. His circuit calls for a 50 pA 
meter. Other circuits in QST have 
specified various meter values. I frequent- 
ly do not have the proper value meter in 
my junk box, and since I am not a wealthy 
person, my hamming is done on a very 
modest budget. My solution is to use the 
simple meter-driver circuit shown in Fig. 
12. With it you can adapt a meter of any 
value to practically any circuit. 

Basically this amplifier is a voltage-to- 
current converter that is well described in 
many IC handbooks. It has a very high in- 
put impedance that will not load the sens- 
ing circuitry. A 1l-mA movement can 
therefore be used in place of a 20-yA 
movement. Low current drain permits the 
use of inexpensive batteries for power. 
Voltage is not critical. 

The circuit, as shown, will adapt a 0-1 
mA meter to K4KI’s circuit. Resistor 
values are also not critical and are selected 
according to the value of whatever poten- 
tiometer is on hand. R1 should be no 
more than 1/10 the value of R6. The 
voltage ‘‘felt’’ at the + terminal of the 
uA741 will also be found across R2. The 
A741 will supply whatever current is re- 
quired to maintain that voltage balance 
(limited to about 25 mA). A good choice 
for R2 is to use a 1-kQ pc-board style 
potentiometer that can be adjusted during 
assembly and checkout and then ignored. 
Different meters have different V-I 
characteristics. Therefore use of a one- 
time-adjusted potentiometer will elimi- 
nate any design calculations with this cir- 
cuit. Any meter movement can be used by 
simply experimenting with a few resistors. 
If the maximum input voltage is known, 
just divide that voltage by the meter- 
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Fig. 12 — This circuit permits the substitution 
of meters other than the one specified for a 
given project. The circuit as shown will adapt a 
0-1 mA meter to the K4KI tune-up bridge 
described in December 1979 QST. The value of 
R2 is determined by dividing the maximum 
voltage at the + terminal of the 741 by the 
meter current required. R6 may be as little as 2 
kQ but higher values decrease the loading 
effect. The upper limit is about 100 kQ. 
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current requirement to obtain the value of 
R2. If the voltage is not known, then a 
potentiometer or some experimenting is in 
order. The entire driver circuit, including 
batteries, can be glued to the back of the 
meter. A dpst switch can be included to 
conserve the batteries if desired. The 741 
is an experimenter’s delight. I can burn 
dozens of them up for the price of one 
good meter. Michael C. Trull, 
KA7CDR 


DIGITAL OHMMETER 


_] Kramer’s capacitance meter described 
in August 1977 OST, ‘‘Using a Frequency 
Counter as a Capacitance Meter,’’ can 
easily be made to measure resistance with 
the modification shown in Fig. 13. All 
that is involved is an additional switch and 
a capacitor. The counter will indicate 
resistances directly with a range from 100 
to 999,999 ohms. The accuracy will be 
close to 1%. 

A high-stability type of 0.900-yF 
capacitor is recommended. The equivalent — 
capacitance may be obtained by a com- 
bination of capacitors. To check the 
value, use the capacitance meter. Alter- 
natively, place a midrange precision 
resistor across the ohmmeter terminals 
and trim the capacitor until the correct 
value of resistance is indicated. 

Measurement of resistances below 100 
ohms, or shorts on the ohmmeter leads, 
should be avoided because the circuit 
draws high current on very 
resistances, which will affect battery life. 
With mid- and high-range resistances, 
battery drain can be ignored. — William 
Huffman, NSCC 


LOGIC PROBE MODIFICATION 


L] The Vest Pocket TTL Logic Probe © 


(Rogers and Bartels, July 1979 QST) 
works fine, but reads zero on high-speed 


Fig. 13 — The capacitance meter described in 
August 1977 QST may be adapted to measure 
resistances from 100 to 999,999 ohms with this 
simple modification furnished by William Huff- 
man, N5CC. Rg is a 1-k0 precision resistor in- 
serted in the circuit for extra current safety. It 
is necessary to subtract 1000 from the 
readings, but this allows resistances below 100 
2 to be measured. 
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| +o pulses. This can be overcome by adding a 


1000-ohm resistor between pin 10 of U1 


and the unused decimal point of the 


7-segment readout. Actually, any value of 
resistor could be used as long as the 
decimal point is not dimmed to any great 
extent. A higher value does limit the cur- 
rent and thus the load on U1. 

With this resistor in place, the decimal 
point will then light at all times except 
during a logic low (zero). If the decimal 

- point is lit with a zero, then the circuit be- 


ing tested is pulsed. 


For packaging, a clear plastic tube 
(21/32-inch ID) can be used. I use a rain 
gauge. Plastic dust caps from SO-239 uhf 


~ connectors fit very snugly as end plugs. 


The probe tip can then be mounted direct- 
ly on one of the caps rather than soldered 


_ to the board. For better visibility, the cir- 


cuit board can be placed in the tube so 
that the readout is at the same end as the 
probe tip. A short wire is then used to 


connect the tip to the board. — Dallas 


Williams, WAQOMRG 


__ PRV DIODE CHECKING 


To check the PRV rating on unmarked 
diodes, the circuit shown in Fig. 14 can be 
used. The voltmeter is read in ac volts 
(rms X 1.414) when the oscilloscope 
shows reverse breakdown as the voltage is 
increased. T1 should be rated for a 117-V 
primary with a secondary in the expected 
range of the PRV. The circuit will also 
detect open or shorted diodes. — Duane 
Meyer, K9PVY 


MEASURING INDUCTANCE WITH A 
DIP OSCILLATOR 


I use this method to measure inductance 
using my Eico grid-dip oscillator and a 
frequency counter. The first step is to 
determine the value of the dip-meter tun- 
ing capacitor. Connect a known inductor 
to the GDO coil terminals. See the 1982 
Radio Amateur’s Handbook, p. 16-21, 
for details on how to make a standard in- 
ductor. Couple a frequency counter to the 


AC LINE 
O 


E 
EXCEEDING 
PRV 


EXCEEDED 


inductor with a small pickup loop. Record 
the frequency of the circuit at the max- 
imum and minimum settings of the GDO 
tuning capacitor. The capacitance values 
are calculated using Eq. 3. 


251335107 


C (phx 
GF) ({f(kHz)]2 x 


L(uH) 
(Eq. 3) 
To measure the inductance of any coil, 
simply connect it to the GDO, couple the 
circuit to your counter and read the fre- 
quency. Calculate the inductance using 
Eq. 4, where C is either the maximum or 
the minimum value of the tuning 
capacitor, depending on which setting you 
choose. 


g 
L (uH) = PRPCE PS Ou) 


[f (kHz)]? x C (pF) 


(Eq. 4) 

How accurate is this system? In my 
case, I measured standard coils with in- 
ductances ranging from 171 pH to 0.196 
yvH. All values found in this way were 


within 5% of the standard inductance. — 
Harry Lord, K4QJ 


EXTENDING GRID-DIP-METER 
RANGE 


My interferometer radio telescope is 
designed to operate on 408 MHz. That is 
beyond the range of my _ grid-dip 
oscillator. I overcame this handicap (the 
upper limit of the GDO is 250 MHz) by in- 
serting a 1N914 silicon diode in a length of 
300-ohm twin-lead at a point from one 
end determined by multiplying 1/4 of the 
wavelength of the desired frequency by 
the velocity factor (Fig. 15). The pro- 
cedure provided the necessary frequency 
doubling by means of which I was able to 
set the GDO to 204 MHz and get an in- 
dication at 408 MHz. 

Other amateurs may find this idea 
useful for checking other frequencies 
beyond the range of a GDO by multiply- 
ing by 3 or a higher number. — John 
McGhee, WA3 YWX 
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Fig. 14 — A circuit for checking the PRV ratings on unmarked diodes. Representative 


oscilloscope patterns are also shown. 
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Fig. 15 — This circuit extends the tuning range 
of a grid-dip oscillator. 


COUNTER PROBE 


Many frequency counters do not have 
adequate sensitivity for measurement of 
receiver crystal-oscillator output frequen- 
cies. For this reason, I purchased a 
preamplifier probe. This device provides 
an ideal solution for the problem of insuf- 
ficient sensitivity. Alternatively, one could 
build a wide-band preamplifier. 

Often, however, an amateur might have 
access to an Ameco or similar pre- 
amplifier which will serve the purpose ad- 
mirably by adding a piece of RG-58/U 
coaxial cable, terminated in a one- or two- 
turn loop for the pickup probe. The 
preamplifier output is coupled to the 
counter via a short piece of coax. 

To use this system, place the pickup 
loop near the receiver crystal and tune the 
preamp carefully across the approximate 
crystal frequency. The counter will flip 
between several frequencies until one 
tunes to the actual output frequency. The 
counter will then lock in and the frequen- 
cy can be read. 

Using this scheme, I have easily 
measured the 9-MHz frequency of a 
Drake TR-4 carrier oscillator, all the TR-4 
receiver mixer crystals, including the ones 
for the 43-MHz overtone mode, and the 
receiver crystals in a 12-channel 2-meter 
rig with excellent results. — Roy Albright, 
NSRA 


CAPACITANCE- AND 
INDUCTANCE-MEASURING 
DEVICES 


The capacitance bridge and the gadget I 
made for measuring inductances have 
been most useful. The latter isn’t a true 
bridge, but it operates on the principle 
that at resonance the voltage comes to a 
peak across either L or C in a series cir- 
cuit. Diagrams for both of these devices 
are shown in Fig. 16. 

There is nothing critical about parts 
values in either circuit. In the capacitance 
bridge, the 100-pF capacitor standard 
gives a midscale reading of 100 pF in the 
LO position of the range switch. In the HI 
position, the 470-pF standard gives a 
midscale reading of 470 pF. Theoretically, 
this should have been 1000 pF, but I was 
unable to get solid dips on the meter with 
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LO-5SpF TO 5i0OOpF 


HIGH - 47pF TO O.O1pF 


100 
pF 
470 
pF TUNE FOR NULL 
ao ON METER 
c 
BAL. R7 
600M POT.< 3.3k (UNKNOWN ) 


EXT METER 


EXCEPT AS INDICATED, DECIMAL 
VALUES OF CAPACITANCE ARE CAPACITANCE BRIDGE 
IN MICROFARADS ( pF) ; OTHERS (A) 

ARE IN PICOFARADS (pF OR py F); 

RESISTANCES ARE IN OHMS, 

k 1000, M=1000 000 S4 


Ge = GERMANIUM DIODE 


TUNE FOR PEAK ON 
METER 


———oO 
L (UNKNOWN) 
2 -15yH 


C6 
18O0pF MAX 
BAL. 


INDUCTANCE METER 
(B) 


Fig. 16 — These diagrams are for a capacitance bridge (A) and an inductance meter (B) for 
measuring unknown component values. Capacitances are shown in pF and uF. Inductance values 
are in wH. Fixed resistances are 1/4 watt. The following parts apply to both diagrams except S2 
which is part of the capacitance bridge only. 


BT1 — 9-V transistor-radio battery S1— Spst switch. 
D1 — Germanium diode, 1N34A or equiv. $2 — Spdt switch. 
M1 — 0-200 dc microammeter. Y1 — 7.2-MHz crystal. 
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Fig. 17 — Rf noise generated by a calculator LED readout circuit may be used in this manner for 
determining unknown L or C values. 
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such a large capacitance while using the HI 
range. I dropped the value to 470 pF as a 
practical measure. 

The value of the variable capacitor that 
is part of the movable arm of the induc- 
tance meter must be such that resonance 
with an unknown inductance can be at- 
tained at 7.2 MHz, the frequency of the 
internal generator. Other crystal frequen- 
cies may be used or you may obtain a 
signal from a dip oscillator. 

Calibration of the capacitance-bridge 
dial is in both pF and uF with known 
values being placed in the unknown leg 
for calibration purposes. The dial of the 
inductance-measuring gadget is calibrated 
in wH, again using known values of small 
inductances such as rf chokes as stan- 
dards. Only the resistance or impedance 
bridge for measuring antenna impedance 
(not included here) is calibrated in ohms. 

The circles of aluminum, cutouts made 
from small speaker cutouts, are useful as 
instrument dials. I use them on my 
capacitance bridge, the inductance meter 
and the resistance bridge I constructed for 
measuring feed-point impedances of 
antennas. I cover these cutouts with white 
card stock on which I mark the calibra- 
tions. A coating of Q-Dope® protects the 
pencil markings from smearing. A soft 
pencil, such as used for machine scoring 
of tests, is excellent for marking the dials. 
A dab of epoxy cement will secure the 
dials to the shafts. Fine tuning ad- 
justments are made easily by placing a 
finger on the dial edge. — J. Frank 
Brumbaugh, Sarasota, FL 


CALCULATOR NOISE HELPS 
FIND LC VALUES 


The value of an unknown microhenry in- 
ductor, including toroids, or of a 
picofarad-range capacitor can be found 
accurately using the broad spectrum of rf 
noise generated by the interrupted LED 
readout of a pocket calculator. As in- 
dicated by Fig. 17, the noise is fed to the 
antenna input of an a-m radio through a 
parallel LC filter containing one known 
element. The receiver is tuned for 
minimum noise with the calculator loosely 
coupled to a one- or two-turn pickup 
loop. The audio gain is set high. 

Alternatively, the needle of an S meter 
on the receiver can be observed, or the age 
voltage level can be monitored to find the 
frequency blocked by the LC filter 
resonance. The Q factor may be estimated 
from the sharpness of the null. There is no 
problem from broadcast transmitter in- 
terference at poor be reception locations 
such as inside steel-framed buildings. — 
James F. Wilkins 


{Editor’s Note: Information in the above article 
was presented in Electronic Engineering for mid- 
October, 1977 and permission for publication 
has been granted by Morgan-Grampian Ltd. 
(publishers) of London. Full rights are reserved.] 
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The following formula may be used to 
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ANOTHER METHOD 
OF MEASURING 
TOROIDAL-WOUND INDUCTOR 


Toroids can be grid-dipped as described 
by WIFB (‘‘Hints and Kinks,’’ April 1973 
QST) but the link will cause some loading 
and detuning of the circuit. Usually the 
method is quite adequate, but here is an 
alternative that may be of interest. 

The resonant frequency of a toroid and 
capacitor can be checked by connecting 
them in series to the Rx terminals of an 
antenna impedance bridge as shown in 
Fig. 18. The GDO or signal generator is 
then tuned for a null on the bridge. The 
bridge may be the one described in The 
Radio Amateur’s Handbook or The 
Radio Amateur’s VHF Manual (\st edi- 
tion, page 286). The latter is easy to con- 
struct and also works well at low frequen- 
cies. It contains a potentiometer instead 
of the hard-to-find differential capacitor. 
The bridge is actually being used to 


measure the apparent series resistance of 


the LC circuit. This will usually be near 
the low-resistance end of the scale, but if 
it is on the scale the coil Q may be 
calculated using XC/R (or X;/R). 

This method works well with any other 
type of coil. The bridge may also be used 
to determine the number of turns required 
for a link or tap point to present a given 
impedance. If an rf bridge is not available, 
the alternative circuit shown in Fig. 19 
may be used for measuring the resonant 
frequency of toroids. When the vhf im- 
pedance bridge is set to 0 ohms it is essen- 
tially an rf voltmeter across the Rg ter- 
minals. If the Q of the coil is high (Rs <15 
ohms) the meter will show a good null. A 
complete null is obtainable even with a 
lower Q circuit simply by alternately ad- 
justing the R dial and the GDO frequency. 

_— Daniel H. Hopper, KIWEK 


FOR HARD-TO-REACH 
LOCATIONS 


I made this useful gadget for tuning up 
commercial equipment on uhf. The idea 
was not new to me except for the way I 
assembled it. I used a four-foot piece of 
miniature coaxial cable (RG-174/U) anda 
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Fig. 18 — Test set-up for measuring resonance of toroids using an rf impedance bridge. 
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Fig. 19 — A circuit that may be used instead of an impedance bridge for indicating resonance. 


Resistance is in ohms, capacitance in microfarads. 


1N914 diode connected to a microam- 
meter (0-100 yA). See Fig. 20. 

It is an excellent aid for adjusting high- 
frequency tuned circuits in crystal 
oscillators and transistor multipliers. 
Variation of the amount of coupling con- 
trols the sharpness of the tuning indicator. 

After the loop is formed as illustrated 
and the diode is soldered in place, wrap 
vinyl tape from the end of the loop, across 
the diode, and to a point beyond where 
the diode is soldered to the cable sheath. 
The diameter of the loop may be varied as 
needed. The polarity of the meter leads is 
determined by the polarity of the diode. 
— Arnold G. Wilson, W2EVD 


COUNT UP TO 30 MHz WITH 
COMMUNICATIONS RECEIVER 
COUNTER 


With a small modification you can use the 
counter of the communications receiver 
described in the 1977 Handbook (pages 
274-289) to count up to 30 MHz. What is 
needed is a 7400 TTL IC which contains 
four NAND gates. The original circuit 
was designed to operate up to 20 MHz. 


OPEN SMALL HOLE 
IN VINYL TO SOLDER 
1N914 DIODE TO BRAID 


400uA 
SMALL LOOP ABOUT 
3/4" DIAMETER 
INNER CONDUCTOR INSULATED 


\r6-174/u 


Fig. 20 — For hard-to-reach places, this tuning 
aid is a practical device. 


The upper frequency of this counter is 
limited by two factors. One of them is the 
maximum speed of the input gates, which 
limits the frequency at about 30 MHz. 
The other is the maximum speed of the 
74192 up-down counters. 

The pulse train generated by the gate 
circuit is fed to the first up-down counter, 
U12, and divided by 10. The duty cycle of 
the pulse produced is about 5 percent. The 
duration of that pulse is smaller than the 
duration of the input pulse because of the 
limited rise time of the divider circuit. 
Every divide-by-10 circuit in the chain has 
the same effect on that pulse and as a 
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INPUT 
FROM Ui2 


OUTPUT 
TO U13 


Fig. 21 — The communications-receiver counter, described in the 1977 Handbook, will cover up to 
30 MHz with this modification provided by TA1AV. The complete diagram is shown at A, while B 
illustrates the monoflop circuit. Waveforms at C represent (A) the input pulse of U12, (B) the out- 
put pulse of U12 and (C) the output pulse of the additional circuit. 


result the output pulse of U17 may 
become so short that it cannot trigger the 
last divider. This is so if the input pulse 
duration, which depends on the input fre- 
quency, is not wide enough. 

Because the duty factor of the input 
pulse of counters is not effective in the 
triggering action, we can alter that freely. 
If we widen the duration of the output 
pulse of U12 by 10 times, the duty cycle 
becomes 50 percent and next counters, 
U14 to U18, count as if the input frequen- 
cy is 10 times lower. See Fig. 21. Only the 
first up-down counter U12 will limit the 
maximum countable frequency which is 
about 30 MHz. 

The circuit consists of two monoflops 
which are triggered by the pulses produc- 
ed by the first divider U12. At the highest 
frequency, 30 MHz, the input pulse dura- 
tion is about 15 nanoseconds. To obtain 
10 times wider pulses, the duration of the 
monoflops are chosen to be about 150 
nanoseconds. A complete diagram of the 
circuit is shown in part A of the accom- 
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panying drawing. 

A small pe board will accommodate the 
whole circuit. It may be hard wired to 
the original circuit. If you don’t have 
the original printed circuit ready, it is bet- 
ter to design and build that circuit and this 
modification together. 

With this modified counter you can 
count your 28-MHz transmitter frequency 
directly. Be careful not to apply the out- 
put of the transmitter to the counter input 
without proper attenuation. Otherwise the 
input circuits will be damaged. Because 
the input impedance of the counter is very 
high, a small piece of wire should be suffi- 
cient to pick up the signal from the trans- 
mitter without the need to make a direct 
connection (with attenuation) between the 
two units. — Avni Morgul, TAIAV 


POWER-SUPPLY CROWBAR 
OVERVOLTAGE PROTECTION 

L) I use a high-current 12-volt supply to 
power my 200-watt hf _ solid-state 


transceiver and 150-watt vhf amplifier. 
One day while I was on the air, a series 


- regulator transistor shorted, applying the 


full unregulated supply-rail potential of 26 
volts to my equipment. Luckily, only one 
device (the first mixer FET in the hf 
transceiver) failed, but the spectre of what 
could happen, should the supply fail 
again, has moved me to incorporate a sim- 
ple overvoltage protection circuit in the 
supply. This general technique is ap- 
plicable to most any power supply. 

The circuit shown in Fig. 22 uses only 
four components — a capacitor, a Zener 
diode, an SCR and a fast-blow fuse. Most 
supplies already have a fuse, reducing the 
number of needed components to three! 
The voltage rating of the Zener diode is 
chosen so that when the supply output 
voltage exceeds its normal value, the SCR 
is triggered, conducts heavily and blows 
the fuse. The current and voltage rating of 
the SCR and the fuse size depend on the 
characteristics of the supply. The voltage 
rating of the SCR must be higher than the 
output voltage of the power supply. The 
current rating of the SCR must be higher 
than the maximum _ output-current 
capability of the supply. The fuse must be 
capable of passing the load current, but 
must have current rating low enough to 
open when the SCR conducts. I have a 
20-ampere supply; I used a 20-A fuse and 
an SCR rated at 35 A. The terminal poten- 
tial of the supply is 13.8 volts, so I chose a 
15-volt Zener diode. 

If this modification is added to a high- 
current supply, it is essential that low- 
resistance connections be made from the 
supply to the anode and cathode of the 
SCR. If this isn’t done, the wiring may act 
as the fuse, instead of the fuse itself! — 
John C. Pelham, WI1JA 


[Editor's Note: A crowbar circuit such as this is 
valuable for avoiding prolonged overvoltage ap- 
plication to the equipment being powered. 
Because there is some finite delay time in blow- 
ing even a “fast-blow” fuse and because the 
overvoltage must occur in order for the SCR to 
operate, this circuit may not prevent destruction 
of the devices being powered.) 


KEEPING RF OUT OF 
THE HEATH IM-103 
LINE-VOLTAGE MONITOR 


I noticed an apparent line-voltage increase 
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Fig. 22 — Schematic diagram of Pelham’s 
crowbar overvoltage protection circuit. 
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Fig. 23 — Schematic diagram of an ac line 
filter used to keep rf out of a Heath line- 
voltage monitor. 


whenever I keyed my transmitter and 
determined that rf was being rectified by 
D1 in the Heath monitor. A power-line 
filter was constructed and installed in the 
unit (Fig. 23). The inductors were 
Nytronics No. RFC-S-47, but any value of 
rf choke greater than 45 »H may be used, 
as long as the dc resistance of the coil is 
less than 5 ohms. My thanks to Tom 
Baustert, W2HEO, who assisted me in 
correcting the problem. — Alan W. 
McCormick, WA2GTT 


EXTRA METERS FOR THE HM-102 


Adding one or, better, two indicating 
meters to the Heath HM-102 watt- 
meter/SWR bridge provides greater flex- 
ibility for the operator who likes to 
change frequency often. This is par- 
ticularly helpful when separate antenna 
tuners are being used. The additional 
meter or meters will avoid possible 
misinterpretation of the SWR reading. 
With two meters installed as indicated 
in Fig. 24, operation is more convenient. 
This arrangement permits the Heath 
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Fig. 24 — The Heath HM-102 rf power meter can be modified as above to provide individual 
meters for forward and reverse energy and power output. A dual 200-kQ potentiometer is used for 
R1A/R1B. M2 and M3 are combined on a dual-movement, 100-uA edgewise meter, or they may be 


separate 100-yA meters. 


HM-102 meter to be set in the power- 
output position while one of the addi- 
tional meters shows forward energy and 
the other reflected power. The scales on 
the two additional meters may be hand- 
inked. Full-scale reference is obtained on 
the forward power meter. The scale on the 
sécond meter is used to indicate the SWR. 
A dual edgewise meter makes reading par- 
ticularly convenient. Once the extra 
meters are put into operation, adjustment 
of the transmitter and antenna tuner is 
done quickly and easily. — Holt Harris, 
WIWP 


ADDED SWITCH FOR 
CONVENIENT OPERATION 
OF HM-102 WATTMETER 


I recently purchased a Heath HM-102 
wattmeter, and have noticed that it is easy 
to change the position of the sensitivity 
control when pulling out and pushing in 
the switch that selects forward and reverse 
indication. I replaced the original switch 
with a miniature spdt toggle switch. If the 
switch is centered on the panel just below 
the meter, it does not affect the ap- 
pearance, of the instrument. — Robert 
Werner, W8BTD 
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MOBILE HOLDER FOR 
HAND-HELD RADIO 


Ever been bothered while operating mo- 
bile with a hand-held transceiver that 
refuses to stay put on the car seat or dash? 
A simple solution consists of an 
automobile beverage holder that can be 
converted to hold a hand-held set. The 
holder keeps the hand-held readily ac- 
cessible without the need for any perma- 
nent installation. See Fig. 1. 

The secret of the conversion lies in 
reshaping the beverage holder while using 
controlled heat from an infrared lamp to 
gradually soften the plastic ring of the 
holder. When heat is applied and the 
plastic becomes pliable, a piece of scrap 
wood, the approximate width and depth 
of the transceiver, can be _ inserted 
gradually through the ring opening. With 
the aid of a towel or soft cloth, the warm 
plastic can then be shaped to the wooden 
form, alternating between heating and 
shaping. The plastic should be held in 
place for one to two minutes until it cools 


Fig. 1 — Reshaped automobile beverage 
holders provide a good means for keeping a 
hand-held radio accessible in a car. 
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sufficiently to retain the new shape. When 
the plastic is cool, the radio can be check- 
ed for a snug fit in the holder. If this is 
done slowly, avoiding overheating, the 
plastic can be shaped without difficulty. 
One refinement is to bend the edge of 
the holder base in an upright direction. 
This prevents any significant vibration to 
the transceiver when the vehicle is mov- 
ing. — Allan Hale, WA9IRS/WB8UZG 


UNWANTED BATTERY DRAIN 
IN THE FT-207R 


I have been pleased with the operation 
of my Yaesu FT-207R synthesized 2-meter 
hand-held transceiver. I did find, 
however, that a fully charged battery pack 
would be run down in a matter of one or 
two days. A replacement battery pack 
likewise was drained within the same time. 
Tests showed that the trouble was not the 
fault of the charger or the battery cells. 
Subsequently, I found that when the radio 
was shut off overnight and the mode 
switch was set to the BU OFF (backup off) 
position, then the batteries would last 
about a week or more depending on how 
much it was used. — William J. 
Mungaven, WB7SPF 


THE POOR HAM’S HUMP MOUNT 


Faced with the excessive cost of commer- 
cial hump mounts, I devised one. It is 
made from sheet-metal scraps furnished 
free by a metal shop. Because the required 
dimensions will vary from car to car, I 
have not provided any in Fig. 2. Simply 


observe how the mount is prepared ac- 
cording to the drawings and remember 
that -all dimensions marked B are the 
same, as are all that are marked C. You 
must fill in your own measurements to suit 
your needs. 

Not only is this mount inexpensive, it is 
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Fig. 2 — Metalwork layout for the WO4SKH 
Poor Man’s Hump Mount. The drawings pur- 
posely lack a complete set of dimensions, 
since the requirements are not the same for 
every make of car. See text. 


easy to make. The curved ‘‘hump’’ base 
can be shaped by hand over a bench or 
table edge. Exactness is not required. Just 
shape the base to conform to your car. In- 
stead of drilling holes and ruining the 
carpet, I chose to hold the mount in place 
by a plastic floor mat, as can be seen by 
the accompanying photo (Fig. 3). 

The sheet metal stock is easily cut with 
hand snips. Bending may be done on a 
bench vise, a wood vise or a metal brake. 
All creases at points Y and Z should be the 
same distance apart as the length of 
measurement A. The space between Y and 
Z is flat to accommodate the mounting 
box. Dashed lines on the box template in- 
dicate folds. The flanges (marked f) are 
necessary to stiffen the sides of the box, 
but bolting these to the hump base is not 
necessary. Flanges marked m are used to 
mount the box to the base. These should 
be bent to the same angle as the sides of 
the base. The box may be screwed or 
soldered together, or you may use brads, 
as I did. If you are not sure of the 
measurements for the box, first form the 
base. Then cut the box out of light card- 
board and fold it. You can then see if the 
fit is correct. Use the cardboard afterward 
as a template for cutting the metal. 

Finishing touches could include paint- 
ing, mounting an ON/OFF toggle switch for 
the power, adding a panel-mount fuse 
holder, and even placing a small amplifier 
at the side of the box. You may find that a 
speaker is a useful addition. — Fred 
Hurteau, WD4SKH 


SHOCK MOUNTING 
FOR MOBILE RIGS 


A large percentage of mobile-equipment 
failures may be caused by vibration 
damage while in motion. Before installing 
my new mobile rig, I placed a rubber 
grommet over each mounting bolt, to act 
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Fig. 3 — The Poor Man’s Hump Mount. A 
plastic floor mat holds it in place. 


as a shock absorber. The grommets are in- 
stalled so that they are compressed be- 
tween the mounting bracket and the 
dashboard of the vehicle. — Howard A. 
Johnson, WA8QBJ 


METER LIGHTS 


Because the two panel meters on my 
mobile SWR bridge were not adaptable to 
back lighting, I used this simple scheme to 
illuminate them. A small slot was cut 
lengthwise in a piece of 3/16-inch 
aluminum tubing (available at hobby 
shops). Then, a Mura PTL-20D lamp was 
inserted in the tubing. The Mura lamp is 
tubular and has a filament that is about 
one inch long, sufficient to cover the face 
of the meter with light. 

With two meters to illuminate, I install- 
ed two Mura PTL-20D/6 (6-volt) lamps in 
series. See Fig. 4. The entire lighting strip 
is then mounted over the top of the meters 
and the light is well distributed within 
each meter. Silicone sealant was used 
to glue the tube to the meter. Where on- 
ly one meter is employed, a Mura PTL- 
20D/12 (12-volt) lamp is required. This 
method should work equally well for 
mobile or  fixed-station equipment. 
— Dick Shotwell, W7GDA 
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Fig. 4 — Mura lamps illuminate meters. 


MOUNTING A KENWOOD TS-520 
IN A CAR. 


Readers may be interested in the simple 
but practical way I mounted my Kenwood 
TS-520 in my Duster. The bench seat per- 
mits me to mount a piece of wood from 
the area around the transmission housing 
to the front seat. Fig. 5 shows how this 
wood is cut. By drilling holes for the feet 
of the TS-520, the rig sits securely in place 
without hindering the driver or the 
passenger. See Fig. 6. 1am sure that witha 
bit of ingenuity this idea can be adapted 
for use with other rigs and other cars. Be 
sure to adjust the seat to suit your driving 
needs before mounting the set. — Bob 
Hanrahan, WA2MPZ 


QUICK ADJUSTMENT OF 
MOBILE ANTENNA 


I keep both cw and ssb schedules on 
several bands while operating mobile 
during extended absences from the home 
QTH. The antenna is a Hustler whip 


RESTS ON FRONT SEAT 


Fig. 5 — A piece of 3/4-inch plywood can be 
cut according to the dimensions shown above 
and then drilled to serve as a mounting board 
for a TS-520 to be used in an automobile. This 
was made especially for use with a 1974 
Duster. The wood may be painted to be 
compatible with the interior color scheme of 
the car. 


Fig. 6 — Bob Hanrahan, WA2MPZ, is shown 
operating his TS-520 from the front seat of his 
Duster. An easily made wooden shelf holds the 
set in place for mobile operation. 


mounted on the rear bumper. Peak per- 
formance requires resetting the adjustable 
tip length to resonance when making a 
shift from cw to ssb portions of a par- 
ticular band. Hustler provides a collar on 
the adjustable tip that acts as a preset 
guide to the correct length at the higher 
frequency. Resetting to a preferred lower 
cw frequency requires some other method 
of measuring tip length. After misplacing 
various measuring devices, I put strips of 
plastic tape on the rear bumper. These are 
spaced a distance equal to the resonant 
length of a tip at the preferred frequency. 
To change, I simple lay the entire reso- 
nator on the bumper, move the tip to 
match the spacing of the strips and tighten 
the jamb nut. The whole operation takes a 
few seconds. Of course a pair of spaced 
strips is required for each band resonator. 
— Victor A. Woodling, W9JNH 
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nee OF R9 


Fig. 7 — A simple compression circuit for the 
audio section of a Kenwood TR-9000 trans- 
ceiver eliminates distortion from speaking too 
close to the microphone or too loudly. The cir- 
cuit consists of two germanium diodes and a 
bypass capacitor. It was submitted by Carlos 
(Carl) Huertas, LU4ENQ of Buenos Aires, 
Argentina. 


MICROPHONE OUTPUT 
COMPRESSOR FOR KENWOOD 
TR-9000 

The following information may help other 
amateurs resolve a problem similar to the 
one I experienced with my Kenwood 
TR-9000. Although the transceiver has an 
alc, if I speak too loudly or very near the 
microphone, the signal will be distorted, 
reducing the intelligibility. A simple solu- 
tion to the problem is shown in Fig. 7. The 
two germanium diodes added to the 
original circuit serve to increment the 
average level. The diodes are connected 
back-to-back and bypassed by a 0.03-yF 
ceramic capacitor. The added components 
are in parallel with VR1 of the Kenwood 
TR-9000. This control setting should be 
increased about a quarter of a turn after 
making the additions. 

Installing the diodes and capacitor can 
be accomplished without disassembling 
the circuit board. A connection can be 
made on the VR1I side of R9. The ground 
side of the addition may be grounded 
through a soldering lug which can be 
placed under the head of one of the screws 
holding the circuit board in place. — 
Carlos Alberto Huertas, LU4ENQ 


WILSON TOUCH-TONE ENCODER 
FAILURE 


I found that the ends of several vertically 
mounted resistors on the encoder board of 
my Wilson T-1405SM radio tended to 
force their way through the soft sponge 
rubber insulating material causing the 
various leads to short to the nearby 
speaker housing. A short piece of com- 
mon no. 12-2 plastic coated house wire, 
cut to the same length as the circuit board, 
will provide a very durable yet pliable in- 
sulator of almost perfect size to solve the 
problem. Split the outer plastic coating 
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lengthwise, remove the inner wires and 
paper material and place the plastic 


coating around the side of the circuit 


board containing the vertically mounted 
resistors. This plastic coating should just 
reach around the back edges of the circuit 
board and will prevent the resistors from 
shorting to the speaker housing. — 
Warren L. Hagman, KL7HMK 


ANOTHER IDEA ON HANDLING 
ALTERNATOR WHINE 


My 2-meter fm rig is in the trunk of my 
car. In putting it there, I did not anticipate 
the amount of alternator whine the set 
picked up on reception. I tried a commer- 
cial coaxial capacitor installed at the alter- 
nator, I put coaxial capacitors in the line, 
and even tried tuned traps and a hand- 
wound choke — all to no avail. 

Commercial chokes of the proper in- 
ductance and current carrying ability for 
use in the dc line are expensive and not 
easy to find. What to do? 

My solution was to use an old TV 
transformer, connecting the primary 
winding in series with the 12-V line. Act- 
ing as a choke, this transformer eliminates 
the alternator whine. It can be placed at 
any convenient location along the 12-V 
line. The wire of the transformer I use is 
thick enough to handle the radio and an 
8-ampere amplifier. Richard 
Mollentine, WAQKKC 


RESISTOR SOLVES GENAVE 
GTX-200-T AUTOPATCH PROBLEM 


My Genave GTX-200-T 2-meter rig would 
not operate our repeater autopatch prop- 
erly because of a 4- to 5-dB difference in 
level between the microphone and Touch- 
Tone output levels. If I adjusted the 
deviation control for proper autopatch 
operation, the microphone gain was too 
high. With the deviation control set for 
proper mike operation, the tone level was 
too low for the autopatch. I solved the 
problem by installing a 3.3-megohm re- 
sistor in series with the microphone lead 
and advancing the deviation control to 
nearly full open. — 7. W. Webb, W4YOK 


IMPROVEMENT FOR TEMPO S1 
CARRYING CASE 


The TS-CC carrying case is a useful ac- 
cessory for the Tempo S-1 fm hand-held 
transceiver, but two simple improvements 
greatly ease operation of the transceiver 
while it is in the case. An LED in the S-1 
shows the battery condition and the trans- 
mit/receive status. This LED cannot be 
seen, however, when the radio is in the 
leather case. A small hole, from 1/16 to 
1/8 inch in diameter, centered on the 
longitudinal axis of the leather case and 
4/10 of an inch from the top, will allow 
the LED to show through. 
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Fig. 8 — Holes drilled in the Tempo TS-CC 
leather carrying case for the S-1 fm transceiver 
will improve sound pickup by the microphone 
and enable the operator to see the LED when 
the leather case is on the unit. 


There are several rows of holes in the 
case that are designed to allow the receiver 
audio to pass through. Unfortunately, 
none of these holes appears over the 
microphone, leading to very low and muf- 
fled audio on transmit unless the unit is 
removed from the case. Another hole, this 
one 1/4 inch in diameter, should be drilled 
in the leather case. It should be centered 
on the same horizontal line as the top row 
of original holes and between the last two 
holes on the right. (See Fig. 8). This will 
place the hole directly over the micro- 
phone and should result in much im- 
proved audio. — Ray Soifer, W2RS 


ALARM WARNS WHEN 
HEADLIGHTS ARE LEFT ON 


While this suggestion is not, strictly speak- 
ing, a ham radio project, it may keep your 
mobile rig on the air by preventing a dead 
battery. It’s a simple circuit to warn when 
headlights have been left on after you 
park. If you wire point A (Fig. 9) to the 
accessory position of the fuse block, it will 
allow you to keep the headlights on with- 


HEADLIGHT © 


Fig. 9 — This simple circuit using a Sonalert 
will warn drivers when the car headlights have 
been left on. Leaving headlights on in the day- 
time is easy to do, especially for cars that 
have a headlight lever on the steering post. 
Such a lever can be pushed to the ON position 
easily when getting out of some cars. 


out sounding the alarm simply by moving 
the ignition switch to the accessory posi- 
' tion. Some car owners may wish to wire 
' point A to a fuse block terminal that is 
**hot’’ only when the ignition is on, thus 
giving an alarm whenever the headlights 
are on but the engine is not running. None 
of the parts are critical. I used a Sonalert 
for the sounder, but any 12-V audio 
oscillator or other sounding device will 
serve the purpose. Practically any pnp 
____ transistor may be used. Although I use the 
component values shown in the diagram, 
other values may be chosen. For cars that 
have a dimmer switch on the floorboard, 
this switch is the easiest place to tap into 
the headlight circuit. — Fred Firestone, 
K9OKV 


ANTI-THEFT PRECAUTION 


Amateurs wishing to protect their equip- 
ment from theft should mark it with the 
abbreviation of their state and driver’s 
license number. This makes it easier to 
trace through police computers than using 
social-security numbers or an amateur 
radio call. 

Many police departments are sponsor- 
ing a program called ‘‘Operation Identi- 
fication.’’ They lend engraving tools for 
marking household valuables. Stickers are 
also provided to indicate that the property 
is marked and the identification recorded. 
— Paul Zander, AA6PZ, ex-WA8JGM, 
WB6GNM 


NICHROME IGNITION WIRE 
REDUCES INTERFERENCE 


Some automotive-parts distributors carry 
a resistance type of ignition wire which 
uses nichrome instead of carbon as the 
resistive conductor element. This wire ap- 
pears to be more resistant to aging and 
more effective in reducing ignition-noise 
interference. — Murray Lampert, 
VE3FXA 


_ MATCHING TO HF 
MOBILE ANTENNAS 


Many hf mobile antennas will not present 
a good match for the 50-ohm output im- 
pedance of a transceiver. Feed-point im- 
pedances range from 12 to 35 ohms and, 
while SWR is often high, losses are small 
because of the short length of coaxial 
cable between the rig and antenna. When 
using a transceiver with broadband tuned 
circuits, the high SWR may result in er- 
ratic operation, because of the mismatch 
that exists between the rig and the anten- 
na. The author designed an rf auto- 
transformer to allow better matching 
when operating a one-kilowatt mobile rig. 
See Fig. 10. T1 has seven bifilar turns of 
no. 12 enameled or Teflon-insulated wire, 
on an Amidon T200-2 core. The winding 
(see drawing) is tapped at 2, 3, 4 and 5 
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Fig. 10 — An autotransformer for matching 
between a transceiver and a mobile antenna. 


turns from the cold, or ground end. A 
single winding will suffice for power levels 
under 500 watts. S1 may be used to select 
the tap which provides the best impedance 
match, determined by minimum reflected 
power indication on the SWR bridge. Al- 
ternatively, the correct tap may be found 
by experimentation, and the wires 
soldered in place. An enclosure is not 
necessary, though desirable. — Alan 
Applegate, KOBG, ex-WBOBHE 


ADDING 1-MHz OFFSET 
TO THE KDK FM-144 


Automatic plus or minus 1-MHz offset 
may be added to the KDK FM-144 simply 
and economically, using the circuit shown 
in Fig. 11. No additional cystals are re- 
quired. The only limitation is that the 
operator must place the rig in the 
SIMPLEX mode when the 1-MHz offset 
is to be selected. Normal operation of the 
transceiver is not affected by this 
modification. 

K1 is a 12-volt miniature spdt reed 
relay. When transmitting, this relay is 
energized simultaneously with the existing 
T-R relay, whenever S1 is closed. The 
anode of D19 is separated from the 147 
terminal on the MHz switch and con- 
nected to the arm of K1. While receiving, 
the anode of D19 is connected to the 147 
terminal as in the original circuit, but 
when KI is energized D1 is connected to 
the 146 terminal of the MHz switch. 

If the operator is receiving in the 146- to 
147-MHz segment of the band, selecting 
the 1-MHz offset will switch D19 to adda 
BCD ‘‘1’’ to the MHz counter while trans- 
mitting. When receiving in the 146-to 
147-MHz segment, the modification 
causes a BCD ‘‘1”’ to be subtracted from 
the MHz counter. The frequency display 
of the transceiver will indicate the fre- 
quency the rig is transmitting or receiving 
on. Offset direction is determined by the 
selected receiving frequency. The proper 
offset is automatically chosen, and opera- 
tion below 146 MHz or above 148 MHz is 
impossible. Placing S1 in the NORMAL 
or open position restores normal opera- 
tion. 

An additional circuit was added to the 
FM-144 which may be of interest to 


owners of other synthesized rigs as well. 
Lock-up time of the phase-locked loop 
may vary depending on ambient tempera- 
ture. A transmit/inhibit circuit will pre- 
vent the rig from transmitting until the 
loop is locked. Voltage dropped across the 
UNLOCK lamp turns Q1 on, which holds 
the base voltage of regulator control tran- 
sistor Q3 at ground. Turning off Q3, a 
2SC1908, cuts off the regulator pass tran- 
,sistor which prevents the transmitter from 
operating. Rl prevents the base-emitter 
junction of QI from shorting the 
UNLOCK lamp. When the loop is locked, 
the UNLOCK lamp is extinguished, Q1 is 
turned off, and the rig will transmit. 
Lock-up time is generally very rapid. 

K1 and Q1 may be mounted on a small 
perforated board installed between the 
S-meter and the right-side chassis rail. 
Color-coded leads from the board may be 
routed through the vinyl harness sleeves 
and result in a neat installation. S1 may be 
located in several places, depending on the 
needs of the operator. The author used a 
miniature toggle switch, mounted on the 
rear panel next to the dc power receptacle, 
toward the lower corner. An external 
switch may be connected to a plug com- 
patible with the ACCESSORY jack. If the 
1-MHz offset is. used frequently, the 
operator may choose to mount S1 on the 
front panel. 

Observation of the transmitter output 
on a spectrum analyzer confirmed that the 
modification had no effect on the ex- 
cellent spectral purity of the FM-144. The 
modification does not require entry into 
any shielded enclosure, and no connection 
is made to any point where rf is present. 

One last reminder: When 1-MHz offset 
is desired, the original OFFSET switch 
must be placed in the SIMPLEX position. 
Considering the simplicity of the 
modification, this is a small price to pay. 
— Al Young, W2TMF 
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Fig. 11 — FM-144 modifications for 1 MHz 
offset. 
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UPDATING THE YAESU FT-221R 


With the recent opening of the 2-meter 
subband (144.5-145.5 MHz) to repeater 
operation, owners of some otherwise ex- 
cellent transceivers find themselves unable 
to use their- rigs to key machines on the 
newly activated channels. Notable among 
those radios is the Yaesu FT-221R. In 
order to prevent out-of-band operation, 
only the 146.5-MHz and the 147.0-MHz 
switch positions permit offset transmis- 
sion. Yaesu engineers did not anticipate 
the recent FCC ruling and,*as manufac- 
tured, the 221R cannot work through 
repeaters having inputs below 146.0 MHz. 
The solution I describe below is simple 
and does not mutilate the radio. As may 
be seen in Fig. 12A, only two short pieces 
of wire (and one new offset crystal) are re- 
quired. 

Loosen the top cover by pulling up on 
the four snap fasteners and carefully pry 
the cover off. Turn the set upside down on 
the work table. Remove the side screws 
and slowly lift away the bottom shell. The 
four-section band switch will be found 
just behind the front panel. The second 
band-switch section from the panel is 
designated on the schematic diagram as 
S2B, the third section as S2C. 

The solder lugs of each section of the 
switch (from lugs 1 through 8) start with 
number 1 on the left underside of the 
wafer (looking from the front panel). 
Number 2 is the first lug on the left top- 
side. Numbers 3 through 8 follow clock- 
wise so that number 8 is on the extreme 
right topside of the wafer, as you view the 
switch with the set upside down. 

On wafer S2B solder an insulated wire 
about 1-1/2 inches long to lugs 3 and 7. 
Lug 3 is not wired at the factory, and lug 7 
has a yellow wire soldered to it. On S2C 
connect lug 3 to lug 6. Again, lug 3 is not 
factory wired; lug 6 is soldered to a dark 
blue wire. Be very careful, when solder- 
ing, not to melt the insulation of sur- 
rounding wires. A helpful idea is to have 
a friend use two small screwdrivers 
or similar instruments to separate, and 
make a path through, the jungle of wiring 
around the switch while you do the 
soldering. 

Now replace the bottom shell. Turn the 
radio right-side up. Remove the back 
plastic coverplate over the LOCAL board 
and carefully pull out the board. Just rock 
and lift it gently out of its edge connector. 
Plug a 13.9666-MHz crystal (case type 
HC-25/U) into position 12 on the off- 
set/auxiliary end of the crystal strip. Do 
not use socket 9. 

Now refer to Fig. 12B. At the bottom of 
the component side of the LOCAL board 
find connector contacts 28 and 30. They 
are contiguous to each other. Immediately 
above the contact strips very carefully 
solder (with a low-heat iron) a bonding 
bridge connecting the printed conductors 
of 28 and 30. Then, immediately. above 
this solder bridge sever the pc conductor 
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Fig. 12 — These circuit modifications of the 
Yaesu FT-221R allow operation on the new 
2-meter sub-band and for working through the 
1-MHz split frequency repeaters on 146/147 
MHz. 


Fig. 13 — A wooden box made to fit over the 
hump in front of the driver’s seat hides the 
WAS8DBU ICOM 22S transceiver when it’s not 
in use. 


of number 30. Use a razor blade, or 
X-acto knife. Be sure the 28-to-30 bridge 
remains intact. Replace the LOCAL 
board in the chassis-mounted edge- 
connector. Screw it down tightly. 

Turn on the transceiver. Rotate the 
band switch to 145.0 MHz. Throw the 
AUX switch to the UP position and the 
RPT switch to NORM. Key the transmit- 
ter (with dummy load) and adjust the 
trimmer capacitor of crystal 12 (last one 
on the left, looking from the front panel) 
until the transmit frequency is 600 kHz 
lower than the receive frequency. Replace 
the plastic coverplate over the LOCAL 
board. Replace the top cover. The set 


should now operate through the repeaters 
on the new 144.5- to 145.5-MHz subband. 

And surprise! You are also able to use 
the 221R on 1-MHz split repeaters in the 
146/147-MHz ‘‘oddball’’ band. Just turn 
the bandswitch to 146.0 MHz, the AUX 
toggle UP, the RPT toggle to either 
NORM or REV, as the occasion requires, 
and you’ve got 1-MHz split without the 
need for an additional crystal. You’re ac- 
tually using one of the factory-wired 
crystals as an offset rock without impair- 
ing the normal function. — Milton Drake, 
W2JPN 


HIDING AN ICOM 22S 


Fig. 13 shows a box I built for my 
ICOM 22S mobile rig. The box won’t — 
keep someone from stealing it but it will 
slow that person down. I will gladly send 
the ‘‘specs’’ to anyone who so desires, 
provided an s.a.s.e. is enclosed. My mail- 
ing address is Box 43, Sardinia, OH 
45171. — Vern Groppenbacher, 
WA8DBU 


ELECTRICAL AND RF GROUNDS 
IN MOTEL/HOTEL ROOMS 


My first efforts at a transceiver from 
various roadside motel rooms were not 
successful. An inadequate ground for 
the antennas (approximately a quarter 
wave-length long) was the cause. Many 
of the newer motels use plastic pipe 
for the plumbing, defeating the possi- 
bility of using the water pipes for 
grounding. 

In a pinch where grounded type 117-V 
wall receptacles are used, a ground lead 
can be connected to a ground point at the 
receptacle through a ground-type power 
plug with no other wires connected. In 
some cases there may be nothing con- 
nected to the receptacle ground screw. A 
safer solution is to use a random length 
of wire connected to the ground side of 
the antennna matching network. One or 
more lengths may be used. For operation 
on 20 meters the ground wire should be 16 
feet long and may be folded to 8 feet for 
operation on the 10-meter band. — Victor 
A. Woodling 


BATTERIES FOR YOUR 
AUTO COMPASS 


I think the following may be of interest to 
many amateurs who travel frequently and 
often depend on an auto compass to show 
the direction of travel. Many auto com- 
passes have a small cylinder that houses a 
lamp and battery for use in times of 
darkness. If you have such a compass, be 
sure you do not use an alkaline or NiCd 
battery, for they have metal cases that will 
disturb the operation of the compass. Use 
only carbon-zinc batteries. As an addi- 
tional thought, be aware that in some kits 


and commercial test equipment alkaline 


cells may short out each other. — A/ 
Kaufman, W1JVQ 


MODIFICATION FOR THE 1975 
~HANDBOOK AUTO PATCH 


_ To eliminate the alternator whine from 
_my Touch-Tone® auto patch, built in a 
manner similar to the circuit shown in the 
1975 Handbook, 1 made slight modifica- 
tions of the Handbook circuit and ar- 
ranged for the operating voltage to be taken 
from the 12-volt circuit in my transceiver. 
See Fig. 14. I think this arrangement will 
help many amateurs who are troubled 
with alternator whine while operating with 
__an auto patch. I| find that it works very 
well. — Richard Mabrey, WBOGZR 


THE FM-2016A AND THE 1525EM 


A simple modification to the KDK 
FM2016A will allow it to be used with the 
_ Drake 1525EM encoding microphone. See 

_ Fig. 15. Remove the audio ground wire on 
pin 3 of the microphone socket on the 


e 2016A. Solder this to the PTT ground 


wire on pin 1. Pin 3 is then open. Solder 
the anode of a silicon diode to the positive 
power input on the rear wall. Route a wire 
from the cathode of the diode to the 
microphone connector and solder it to pin 
3. This completes the 2016A modifica- 
tion. 

To use the original microphone with the 
2016A, open the microphone and break 
the audio ground wire. Connect the wire 
to the black wire on the PTT switch. Wire 
the 1525EM accordingly. Both micro- 
phones may now be used with the unit. 
The diode protects the microphone in case 
of a short. — Rick Dolinsky, AJ3R 


HW-2036 TOUCH-TONE/ 
SUBAUDIBLE TONE 
IMPROVEMENTS 


Serious users of the subaudible tone and 
Touch-Tone® features of the Heathkit 
HW-2036 2-meter radios should find the 
following information useful. It is the 
result of an effort to solve a problem that 
I and other amateurs in this area ex- 
perienced with decoders at repeater sites. 

In the Heath design, the subaudible tone 
levels are not adjustable. The levels, with 
the current design, are much too high; they 
are very noticeable during transmission, 
and they contribute to improper Touch- 
Tone decoding by repeaters. The tone 
levels are determined by the voltage 
dividers created by R134 and R135 on the 
transmitter board. The simple fix is to add 
a 5-megohm miniature potentiometer in 
series with R134. This addition will provide 
a wide range of adjustment and will keep 
the tones subaudible, as they should be. 
The most suitable way to mount the poten- 
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Fig. 14 — Circuit for using a Touch-Tone pad for repeater control. This circuit avoids troublesome 
alternator whine. Resistances are in ohms. Capacitors are electrolytic except for C4 which is disc 
ceramic. R1 and C1 are not needed if a 9-V battery is used. R3 may be changed for louder or 


softer tones. R4 has a linear taper. 


Fig. 15 — This simple modification of the KDK 
FN2016A permits it to be used with the Drake 
1525EM encoding microphone. 


tiometer is to epoxy it to the metal surface 
in front of the transmitter board. 

The original Heath design for the 
Micoder (HW-1982) used two oscillators 
implemented with 555 chips and precision 
resistors. This circuit is not satisfactory, in 
my opinion. Heath sells a modification kit 
(no. 830-30) to correct this problem. The 
kit includes a new circuit board using a 
common LSI tone-dialer chip driven by a 
crystal for tone generation. The tones 
from the new circuit are very stable and 
precise. For some reason, however, Heath 
chose a special oscillator crystal frequency 
(3,563,795 Hz) rather than the TV color 
burst crystal (3,579,545 Hz) specified by 
the LSI chip manufacturer. The effect of 
this special crystal is to lower all Micoder 
Touch-Tone frequencies by 3.1 to 6.5 Hz 
depending on the tone used. Although 
this is within the telephone company 
specifications, it can be outside the pass- 
band of repeater decoders. In using the 
Heath crystal, I found four tones are over 
0.75% away from the nominal value and 
two tones are nearly 1% off; within the 
crystal specified by the chip manufac- 
turer, only one tone approaches 0.75% 
away from the nominal value and the re- 
mainder of the tones are from 0.3% to 
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Fig. 16 — Circuit for eliminating the Heathkit 
HD-1984 Micoder battery. 


0.6% trom nominal. This difference is 
significant in operating with many 
repeater decoders. The fix is easy — 
change the crystal to a regular color burst 
TV crystal (3,579,545 Hz). This crystal is 
readily available from all TV parts store 
for less than $2.50. These changes are easy 
to incorporate and have made my Touch- 
Tone operation reliable. 

The 9-V_ battery in the Micoder 
microphone can be permanently elimi- 
nated, avoiding the need to worry about, 
check and change the battery. To ac- 
complish this, a new mike cord with a 
shielded audio line and three wires (the 
cord supplied has two) is needed. The ad- 
ded wire is connected to +11 V Tx at the 
transmitter board pin J and provides 
power to the Micoder microphone when 
transmitting. See Fig. 16. The added cir- 
cuit shown on the schematic diagram in- 
side the Micoder mike consists of a 
voltage dropping resistor, a 9.1-V Zener 
diode and a filter capacitor. Three 250-uF, 
15-V capacitors in parallel were used to 
allow the circuitry to fit easily inside the 
mike case. In addition to the benefit of us- 
ing rig power, the microphone is lighter 
and easier to handle. — Lou Kurkjian, 
K6MXL 
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AIRCRAFT ELT MONITOR 
CONTROL FOR REPEATERS 


A 1974 law passed by Congress requires 
that all piston-powered aircraft be equip- 
ped with an ELT (Emergency Locator 
Transmitter) that, in the event of a crash, 
automatically transmits a distress signal 
on 121.5 and 243 MHz. This law has un- 
doubtedly been beneficial in saving lives. 
The fallacy in the law, however, is that 
there are no provisions made to require 
monitoring for these emergency signals. 
As aresult, many people have died simply 
because no one was listening. 

I have a solution to remedy the pro- 
blem, provide a public service and gain 
personal _ satisfaction: Install ELT 
121.5-MHz receivers and control systems 
at our repeater sites around the United 
States. The plan works like this: When a 
signal breaks the ELT monitor receiver 
squelch, and continues for at least 6 
minutes, the control-board circuit keys 
the repeater transmitter for a 2-minute 
period and transmits a low-level audio 
alert tone. This alerts amateurs that an 
aircraft is down and needs immediate 
help. Twenty-four-hour monitoring sta- 
tions equipped with decoders tuned to the 
repeater alert tone, direction-finding (DF) 
antennas and aircraft with DF gear are 
just a few of the things that can aid the 
program. 

The schematic diagram of the control 
circuit is shown in Fig. 17. The input to 
the circuit, at J1, is to be connected to a 
point in the ELT receiver that goes 
positive (0.5 to 5 volts) when a distress 
signal is received. Q1 is a Darlington pair, 
providing gain for lower input voltages 
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Fig. 17 — The W7VEW ELT monitor control circuit. See parts identification above. Resistors may be 1/4 watt. 
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and minimum loading of the ELT receiver 
circuit. Q2 is an inverter which enables 
U1. The timing components for U1 are 
selected to produce eight pulses in a 
6-minute period. When eight pulses have 
been received from U1, the output of the 
pulse counter, U2, goes high, enabling 
U3. Timing components for U3 are 
selected for an on time of 2 minutes. The 
high output from U3 turns on Q3, which 
turns on the repeater transmitter via con- 
tacts on K1. U3 also enables U4, a tone 
oscillator, which is fed to the audio input 
of the transmitter via another set of con- 
tacts on K1. 

All the parts for this circuit were ob- 
tained at Radio Shack, so the project 
should be easy to reproduce. Several 
months of operation under all kinds of 
conditions have been gratifying. I used 
point-to-point wiring on a Vectorbord® for 
my construction, but the circuit is a 
natural for a pe board. — Edward S. 
Kimber, W7VEW 
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HAND-POWERED RADIO 


_I enjoyed the ‘‘Stray’’ in February 1980 


QST on WBNO, the solar-powered radio 
station in Bryan, Ohio. I am sure many 


hams using solid-state rigs in the 50- to 


100-watt class could use solar cells with 
small storage batteries to power their 
transmitters. 

I have used solar cells with my handie- 
talkie to extend NiCd life when I was away 
from the charger for extended periods. 
However, lack of sunshine at times limited 
the usefulness of the solar cells. 

Recently I acquired a squeeze-generator 
type of flashlight, and I tried using it as an 
emergency source of charging current. I 
removed the lens and lamp, and attached 
leads to the empty lamp socket. When 
squeezed, the output was a little over 6 V 
ac. I connected this pair of leads to my 
NiCd pack in a voltage-doubler con- 
figuration, as shown in Fig. 18. A charg- 
ing current of 50 to 60 mA was obtained. 
This extended the ‘‘on air’’ NiCd life by 


NICD PACK 


Fig. 18 — Russell Robinson uses this voltage-doubler circuit to charge a handie-talkie NiCd pack 
with a squeeze-generator flashlight. The two diodes can be any small general-purpose silicon 
diodes. The wires between the flashlight and the battery pack should be long to allow freedom of 


movement while squeezing. 
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one minute when the flashlight was 
squeezed for 15 minutes! This is enough 
time to get an emergency message 
through. 

Squeezing the generator develops the 
muscles in the fingers and forearm. It also 
reminds one of how much work Old Sol 
does when his rays strike the silicon discs. 
— Russell V. Robinson, W4UD 


IDEAS FOR THE FT-227 
TRANSCEIVER 


CO) Having been told that my FT-227R 
sounded fuzzy, as though the microphone 
gain was too high, I reduced the gain but 
the distortion still remained. After in- 
vestigating several possibilities, I tracked 
the problem to the 10.7-MHz crystal- 
controlled reactance modulator. The 
signal from the modulator is mixed with 
another signal in the region of 134 MHz, 
producing an output on 2 meters. 

In this radio, D401 is the variable 
capacitance diode that frequency modu- 
lates the 10.7-MHz crystal oscillator, 
Q401 and X401. The audio signal arriving 
at D401 through R402 was clean. Trouble 
with the Varicap® diode, D401 seemed 
likely as the bias on the diode was 1.16 V, 
a value suspiciously low in light of the fact 
that the audio signal had enough voltage 
(1 volt) on negative peaks to reduce the 
reverse bias on D401 to the point where 
there was barely any reverse bias (0.16 
volt). This sort.of bias is in a nonlinear 
operating portion of the capacitance ver- 
sus reverse bias characteristic curve for the 
diode. Nonlinearity equals distortion. 

In order to increase the bias on D401 to 
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a higher value, I clipped the longest lead 
on R401 and soldered a 43-kQ, 0.25-W 
resistor in series with the clipped leads. 
This added 1.2 V to the bias on D401, 
moving the 10.7-MHz signal up to 10.710 
MHz. To compensate for this shift in 
frequency, the slug on T401 should be 
screwed in about a half turn or enough to 
get the transmitted signal back on fre- 
quency. 

This modification improved the audio. 
As a further improvement, I readjusted 
VR202, the maximum deviation adjust- 
ment, reset the microphone gain control 
and placed a 1-kQ, 0.25-W resistor across 
500-ohm microphone element to provide a 
more suitable load, since the load 
presented by the set is 5 kQ. 

To perform the modification, both the 
top and bottom covers of the FT-227R 
must be removed. Extracting the plug next 
to R401 will facilitate installation of the 
43-kQ unit. If you are a perfectionist, you 
can remove R401 from the bottom of the 
pe board and install a 62-k92, 0.25-W 
resistor, but this is a major project. 

The variations in component values 
within the tolerance range of the devices 
seem to have very little effect on perfor- 
mance. A 33-kf resistor was tried in one 
of the sets being modified and no dif- 
ference on the air could be noticed. 
Another unit was modified with a 47-kQ 
resistor instead of a 43-kQ unit. Again, no 
difference could be detected by ear. 

In making final adjustments, you will 
find that enlisting the help of a friend who 
owns an FT-227R beneficial, especially 
for setting the deviation. The filter width 
in the FT-227R receiver is such that the S 
meter will flicker downward when an 
overdeviated signal is being received. This 
effect facilitates proper setting of the 
maximum deviation adjustment, VR202. 
The microphone gain should be so ad- 
justed that background noises are not 
picked up by the microphone. After the 
modification, the improvement in 
transmitter audio quality is startling. The 
obnoxious distortion goes away and the 
full deviation of 5 kHz can be utilized. — 
Richard Measures, AG6K 


Ll) Included with the Yaesu) 227R 
memorizer is a nicely chrome-plated, 
formed wire that serves as a leg to prop 
the front of the unit for fixed-station use. 
This is a fine arrangement if the unit is not 
placed on top of other equipment. 
Because mine is on top of the hf rig, 
I needed to prevent the Yaesu from 
sliding around during tuning and possibly 
scratching the hf set. 

I decided, therefore, to use the outer in- 
sulation from a 7-1/4-inch length of RG- 
58/U cable. I pushed this sleeve of insula- 
tion over the horizontal and vertical por- 
tions of the leg. The ID of the sleeve is just 
right for the purpose. It does take some 
patience, however, to feed the sleeve over 
the leg. A bit of effort is also needed to 


remove the insulation from the cable 
without splitting the sleeve. 

[Editor’s Note: Sometimes such insula- 
tion is easier to remove if it is placed in 
warm water.] The net result is a nice look- 
ing and practical addition to the memori- 
zer. — Russ Fitzpatrick, WB8WBF 


A KENWOOD TOUCH-TONE® 
CHANGE 


The manufacturers have replaced the 
Touch-Tone pad input jack on the Ken- 
wood TR-7400A PLL Synthesized 2 FM 
Transceiver. The old miniature jack pro- 
vided an audio input and ground only. 
The new jack, a DIN type, is wired for 
audio input, 9-V dc on transmit only, and 
ground. While this is an improvement, it 
has two main drawbacks. The 9-V dc is 
supplied only on transmit. Touch-Tone 
pads with built-in PTT-line keying circuits 
do not work with this arrangement, as 
they have no power applied. Also, there is 
no PTT line connection at the jack, an 
apparent oversight. 

To correct these two problems, I sug- 
gest these modifications. See Fig. 19. 
Locate the gray wire that connects the TT 
pad socket with the tie bar situated near 
C64. This gray wire is the B+ lead. 
Remove the wire from the tie bar, feed it 
through the chassis, and connect it to pin 
6 of the relay (RL1). This change provides 
12-V dc continuously at the TT pad 
socket. 

Next, install a wire from the unused pin 
on the TT pad socket to pin 8 of RLI. 
This is the PTT ground line. Refer to the 
drawing for the end configuration of the 
TT pad socket. — Murray Lampert, 
VE3FXA 


TWO CHANGES FOR THE HW-2036 


After constructing both the Heathkit 
HW-202 and the HW-2036, I have found 
that these otherwise well-designed sets 
have the same problem. Removing and re- 
installing the antenna connectors when 
changing from fixed to mobile operation 
and vice versa results in serious wear of 
the connectors after a year or so. Without 
defacing or permanently modifying the 
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Fig. 19 — Kenwood TR-7400 Touch-Tone pad 
modification. 
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Fig. 20 — BNC connector for HW-2036. 


equipment, I solved the problem as 
follows. 

To accommodate a BNC connector and 
a phono plug, I made a U-bracket and 
attached it to the rear panel by means of 
the existing mounting screws (Fig. 20). 
The bracket, shown in the drawing, may 
be constructed from brass or aluminum 
stock. It should be large enough to hold 
both the antenna connector and the 
auxiliary-speaker jack, should the builder 
so desire. 

Because the HW-2036 does not lend 
itself to the installation of a microphone 
jack without drilling the panel, I needed 
to provide another means for an audio- 
input circuit for use with RTTY. A short 
length of mike cable was fitted with an in- 
line mike jack and a mating plug was in- 
stalled on the cable from the rig. This 
worked. well and also made it easy to 
change microphones. — Dick Bensinger, 
K&sILQ 


YOUR CIGARETTE LIGHTER 
POLARITY MAY BE REVERSED 


Before connecting your new rig to that 
cigarette lighter of your newly purchased 
automobile, check out the polarity. Older 
cars generally had the casing of the lighter 


eyebrow lights like those on the instru- 
ment console in an aircraft. Again these 
changes would greatly modify the original 
appearance so they were discarded. 

What I did find, however, were lighted 
thumbwheel switches that have BCD out- 
puts and are the same physical size as 
those on the transceiver. These switches 
are made by Digitran* and are available in 
a variety of configurations. The one I 
chose was no. 43010SL because it pro- 
vided a BCD output, has a red LED in- 
stalled that can be replaced when defec- 
tive, and is wired for 14-V dc. Since they 
have the same basic shape as those in the 
Heath set (they are assembled in a slightly 
different manner), I purchased three, a 
spacer with decimal and two end caps to 
make one switch assembly. The total cost 
was under $14. 

The replacement switch assembly can 
be wired for a complementary configura- 
tion so care must be taken to ensure 
proper operation. Features that I par- 
ticularly like are continuous rotation (no 
mechanical stops) and during daylight 
operation the numbers appear white as on 
the original switches. 

Installation is extfemely simple. All you 
have to do is remove the old assembly and 
install the new one. There is absolutely no 
drilling, cutting or filing. I would suggest 
the switches be built up as an assembly 
and then installed. Remove the old switch 
assembly, then remove all wires and place 
them on the new assembly as in Table 1. 

Terminals ‘‘C’’ and ‘‘-’’ must be wired 
together on each switch then to a chassis 
ground. Connect all positive switch ter- 
minals to the switched side of the ON/OFF 
switch. Then connect the previously at- 


* To locate the nearest Digitran parts distributor, 
phone 213-449-3110. 


Table 1 


Wiring changes for Replacing the Thumbwheel Switches 


. Table 2. Once you have completed the 


tached wires to the circuit board as in 


modification, reassemble the rig, plug it in 
and enjoy dialing with nighttime visibility. 
— Eugene Hopstetter, N6bAMP 


AUTOMOTIVE DIGITAL CLOCKS 
AND USING AUTOMOTIVE FUSES 


Automobile digital clocks are especially 
handy in connection with 12-V de equip- 
ment when a power supply is used. The 
clocks have two power requirements — 
one for timing and the other for display. 
The LED display requires 110 mA, but the 
timing portion only needs 3 mA, which is 
supplied by a separate lead. As a matter of 
fact, only 8 V is required for the timing 
portion, which can be provided by a 9-V 
battery that should last the equivalent 
of shelf life. The display lead can be 
connected to the power supply output, 
allowing the LED to be illuminated and 
display the correct time whenever the 
power supply is turned on. The clock I 
have is sold through K-Mart and other 
discount stores. It may also be found at 
automotive stores at various prices, but 
on several occasions I have found it on 
sale for $13.88. 

AGA fuses are half the length of the 
common 3AG fuses used in amateur 
equipment and are the same diameter. I 
use AGA fuses by the pair (in series) in my 
equipment; if one blows I have a replace- 
ment by merely shorting out the one that 
has blown. I use fuses of the same value 
but only one will blow, probably as a 
result of slight manufacturing differences. 
I find this especially handy for portable 
and mobile equipment. Incidentally, the 
AGA fuses are used in automobiles. Con- 
sequently they can be purchased wherever 
automotive parts are sold. — Cal Enix, 
W8EN 


socket grounded to the chassis but some 
newer cars constructed with plastic dash 
panels may have the casing wired to the 
positive supply line. In cars where this 
may be so, unless a correction is made in 
the circuit, damage could occur to equip- 
ment attached to this voltage source. — 
Burt Lang, VE2BMQ, in the bulletin of 
VE2RM, Inc. 


SWITCH C 
Brown wire to 17 
Red wire to 2 
Yellow wire to 4 
Grey wire to 8 


SWITCH A 
Brown wire to 1 
Red wire to 2 
Yellow wire to 4 
Grey wire to 8 


SWITCH B 
Brown wire to 1 
Red wire to 2 
Yellow wire to 4 
Grey wire to 8 


Table 2 
Switch to Circuit Board Connections in HW-2036A 


Switch Wire Color Circuit Board Connection 
ILLUMINATED THUMBWHEEL mks a 
SWITCHES FOR THE HW-2036A A Yellow Ad 
In an effort to overcome the poor night- A Grey A8 
time visibility of the thumbwheel switches A Brown B1 
of my HW-2036A, I first thought of on oF 
building a digital readout but decided Greve = 
against that because I didn’t want any ex-  ¢ BinaG C1 
tra boxes hanging on my rig. I also c Red C2 
thought of replacing the meter with a C Yellow C4 
Cc Grey C8 


readout of some kind or perhaps installing 
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ELIMINATING FM-ING WHEN THE 
FT-221R IS ON SSB 


I found that after using my all-mode 
Yaesu FT-221R 2-meter transceiver for a 
while, I received reports that the set was 
fm-ing while in the ssb mode. Yaesu 
recommended that I replace the 8-V 
reguiator circuit with an 8-V, 750-mA 
regulator chip such as the MC7808C. 
After making voltage checks, however, I 
found no additional improvement in 
regulation was needed. As an experiment I 
tried running the set on a 12-V regulated 
power supply with the result that the 
problem disappeared. This indicated that 
the problem was somewhere in the power- 
supply circuit. Presuming that rf was 
entering the power supply board, I tried 
adding 0.001-uF capacitors to the output 
terminals of both the 8- and 12-V sup- 
plies, as well as to the base of QO2, part of 
the 12-V regulator circuit. I found that 
this completely removed all traces of fm 
from my signal. Yet another problem 
developed when I added the Janel PM-1 
preamplifier to the Yaesu. With it in the 
circuit, I found that the S-meter zero 
reading would change from mode to 
mode. Furthermore, after being on for a 
time, a high-pitched whine could be heard 
in the receiver. I determined the problem 
was the result of ground loops in the 
receiver circuit. This difficulty was cor- 
rected by running a short wire directly 
from the PM-1 circuit board to the chassis 
and by decoupling the preamplifier from 
the power supply with a 330-0 resistor in 
the power lead. — William M. Kosturko, 
W1VW 


A TWIST CALLED ‘‘TWIST”’ 


Those who built the ‘‘First-Class Touch- 
Tone® Encoder’’ in February 1979 OST 
may have had some trouble getting their 
units to access the repeater autopatch. I 
had such a problem. However, a bit of 
asking around narrowed the problem to 
something called ‘‘TWIST.’’ TWIST is 
the allowable difference in amplitude be- 
tween the two tones leaving the encoder, 
and is specified by Bell as no more than 
4.5 dB. The MC14410 tone generator is 
described by Motorola as having typically 
2.5 dB of amplitude difference between 
the two tones. By the time these tones go 
through the transceiver audio circuitry, 
the repeater receiver circuitry, and so on, 
it’s not hard to visualize exceeding the 
4.5-dB limitation. 

The cure is very simple: Change the 
10-kQ summing resistor from pin 15 of the 
MC14410 to 15 kQ. This equalizes the two 
tones and clears up the problem. 

I have also shown in Fig. 21 a monitor 
circuit which may be added to your en- 
coder. With this addition you can listen to 
all of the beeps and whistles as you punch 
them in. The penalty to be paid, however, 
is an increase in supply current from ap- 


FROM PIN 2, 
MC14.410 


100k 
2N3566 


FROM PIN 15, 
MC14410 


Fig. 21 — Circuit for a monitor that can be 
added easily to an existing encoder. 


proximately 15 mA to about 100 mA; still 
a very small drain on the battery. I used an 
imported 1-1/2-inch ‘diameter loud- 
speaker glued to the inside of the encoder 
case. It provides sufficient volume. The 
two transistors should be high-gain types, 
but are otherwise not critical. — Ken 
Grant, VE3FIT 


A MOD FOR THE MICODER 


Do you like the convenience of an encoder 
at your fingertips but find that the local 
2-meter repeater at times fails to decode 
the tones from your Micoder? I overcame 
such a difficulty by installing a Data 
Signal encoder, available for about $16 
from Data Signal, 2403 Commerce La., 
Albany, GA 31707. 

To install, remove the old pe board 
from the microphone housing. Epoxy the 
keyboard on the back corners to secure in 
place. Connect the new encoder as in the 
drawing. Wrap the pc board in foam to 
hold in place. Adjustment of the tone 
level can be made externally if a small hole 
is made through the housing and the 
10-kQ potentiometer is epoxied in such a 
way as to be accessible through the hole. 
— Bill Atkins, WD4ASB 


HEATH KEY PAD 
(REAR VIEW) 


SIGNAL 
ENCODER 


Fig. 22 — Dialing capability of the Micoder 
may be improved with the use of this encoder. 


NEW BATTERY IMPROVES 
MICODER QUALITY 


A common problem arising with the 
Heath HW-2036 2-meter transceiver when 
used with the older HW-1982 Micoder is 
poor audio quality after several weeks or 
months of operation. The symptoms are 
reports of failing audio quality and 
fuzziness of audio levels, both of which 
may disappear after turning off the 
receiver for a length of time. In my par- 
ticular case I thought that the problem 
was one of those mysterious intermittents 
that might never be found. 

Conferring by phone with the ‘‘hams at 
Heath’’ I was advised that the fault was 
simply an aging battery in the Micoder 
microphone. Unlike ceramic  micro- 
phones, the microphone of the Micoder 
requires a battery to charge the capacitive 
element. This element drives the first IC in 
the audio chain. A cure, until a battery 
failure again occurs, is to install a good- 
quality alkaline battery. — John F. 
Marthens, WA6TKN 


IDEAS FOR THE IC-225 


If your IC-225 occasionally loses lock on 
transmit (the power indicator drops to 
zero and the green light comes on) the 
problem may be resolved without return- 
ing the unit for factory service. The cure 
suggested to me by W7EX, simple preven- 
tive maintenance, ended weeks of ex- 
asperation. Cleaning the matrix-board 
pins with alcohol, a five-minute task, is all 
that I had to do to restore normal opera- 
tion. You might try this idea before your 
set goes back to the shop. 

Removing diodes from the IC-225 
matrix board can be difficult. My method 
is simply to cut the leads and bend them 
aside. When replacing a diode, one has 
only to bend the leads back into position 
and solder them to the replacement diode. 
— Richard M. Kriss, N7AET 


HW-2036 CHANNEL-SWITCH 
VISIBILITY 


The channel switch levers of the HW-2036 
are difficult to see when the rig is mobile 
mounted. To make them more visible I ” 
have coated the upper side of the controls 
with white nail polish. Now they stand out 
even in faint light. — Max E. Pierce, 
K8&DYI 


ANOTHER MOBILE-INSTALLATION 
CONCEPT 


Every new car purchase poses a different 
set of mobile-rig installation problems 
even for the popular and compact 2-meter 
fm gear. Here is a concept that met all my 
installation criteria, including convenient 
location, easy removal, nice appearance, 
full access to the glove compartment or 
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ash tray, no hole drilling, and low cost. 
One acceptable compromise is the necessi- 
ty to remove the rig to accommodate the 
occasional third passenger in the front 
seat. . 

Figs. 23 and 24 illustrate the design of 
this mount better than words, particularly 
as each combination of automobile and 
transceiver will require variations of this 
arrangement. The basic materials are 
scraps of 1- and 1-1/4-inch clear white 
pine, two large common nails (about 
40-penny spikes) and a few wood screws. 
The width and length of the baseboard, 
the height of the mounting block and the 
length of the nails are all a function of the 
size of the transceiver, the space between 
the transmission hump, front seat and 
dash, plus the amount of transceiver tilt 
desired. Adjustment is made to suit the 
need. 

The nails, which serve as legs and nicely 
grip the carpet on the transmission hump, 
should be driven as a force fit through 
pilot holes to avoid splitting the 
baseboard. Once adjusted to the right 
length, the remaining ‘‘head-end’’ portion 
of the nail is sawed off flush with the 
baseboard. The nails will not back out 
because they are held in place by the 
mounting block, which is secured with 
wood screws from the bottom side of the 
baseboard. Note that in this installation (a 
1978 Grand Prix) the rear of the 


baseboard is wedged under the ashtray 
housing, making the installation even 


Fig. 23 — This neat and inexpensive arrange- 
ment for mounting a mobile rig, designed by 
K8BLL, provides easy removal and full access 
to the ashtray or glove compartment, no drill- 
ing is required. 


Fig. 24 — The K8BLL mobile transceiver 
mount. Both the baseboard and mounting 
block are made of wood. Two spikes serve as 
legs. 
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Fig. 25 — KA9CAR suggests this modification of the ICOM 22-S to provide a new subband cover- 
ing some of the newer repeaters. Separate transmit and receive programming is accomplished 
with this circuit. To operate below’ 145.35 MHz, insert a jumper between pins 13 and 16 of IC1, the 
divide-by-N chip. (See owner’s manual.) The two diodes at the lower left are contained in the 
ICOM 22-S but are not shown in the manual diagram. These are circumvented by the jumper when 
D6 and D7 are not in use. U1 is a type 4049 hex inverter. U2 is a type 4081 CMOS 2-input AND 


gate. 


more secure. The coaxial cable and power 
leads disappear through an existing slit in 
the carpet under the driver’s seat. A cou- 
ple of coats of semi-gloss paint in an ap- 
propriate color completes the job. — Al 
Robertson, K8BLL 


NEW SUBBAND FOR THE 
ICOM 22-S 


Many amateurs with relatively modern 
equipment seem to be left out in the 
cold when it comes to working more re- 
cent repeaters operating in the new 
2-meter repeater band. For the amateur 
who owns an ICOM 22-S, providing a 
new subband is a solution to the problem. 
Locally, cooperation among the area 
amateurs has resulted in a number of 
ICOM 22-S'_ radios. operating on 
WD9GMZ/R (144.81/145.41 MHz) by 
using this approach. See Fig. 25. 

The ICOM 22-S is a diode-program- 
mable PLL synthesized radio. The user in- 
stalls diodes for the lower frequency. The 
duplex circuit adds 600 kHz to either the 
receive frequency (duplex A) or the 
transmit frequency (duplex B). See the 
owner’s manual, page 4. 

Addition of the subband is accom- 
plished through a hard-wired logic circuit. 
Since the radio is intended. to work the 
146- to 148-MHz section of the band, 
either D7 or D6 is always in use. The 
‘‘plus 600’ circuit is designed on that 
premise. See page 21 and the schematic 
diagram of the owner’s manual. 

If the radio is operated in duplex 
without either or both D6 and D7, the 


resultant duplex is not 600 kHz. To avoid 
this erroneous offset, the divide-by-N cir- 
cuit has been arranged so that it will not 
operate unless D6 and D7 are pro- 
grammed. Use of the enable input (pin 13) 
of the divide-by-N IC provides the means 
for accomplishing this. 

Although the ICOM schematic diagram 
shows pin 13 (enable) tied to pin 16 (+9 
V), this is not the case. There are diodes 
connected from both pin 8 (D7) and pin 7 
(D6) to pin 13, so that only when D7/D6 
is in use is the counter enabled. This sets 
the bottom end at 145.35 MHz. 

The first step of the modification is to 
unbolt the VCO board, turn it over and 
connect a wire from pin 13 to pin 16 of 
ICI, the divide-by-N chip (TCS5SO80P). 
Several different schemes can be used to 
inhibit the add-600 function and provide 
the proper offset. The author’s goals were 
to avoid additional switches and maintain 
the normal function of the duplex/ 
simplex switch for all channels. 

The circuit can be built on a bread- 
board. The author’s was mounted by us- 
ing short pieces of wire soldered to the 
shield. Parts placement is not critical, but 
avoid placing leads too close to the rf out- 
put. 

Remove the original wire from, the 
duplex switch to the diode board. Any in- 
puts from the channel switch to the two 
rows of diodes must be removed and 
replaced with the modification. The re- 
quired +9 V is available on the diode 


‘board. 


Regarding parts, the 4049 hex inverter, 
both 100-kilohm resistors, the circuit 
board and sockets were obtained from 


Radio Shack. The 4081 IC is no longer a 
Radio Shack part, but is readily available 
from most electronic supply houses. The 
total cost of components should stay 
under $5. Installation of sockets for the 
IC’s and inserting the chips after all wiring 
is done will help avoid static damage to 
the CMOS devices. 

Spacing between channels on _ the 
ICOM-22-S is 15 kHz. In our area, 
repeaters are spaced 20 kHz apart. This 
means that only every 60 kHz will be 
usable in the new band with this modifica- 
tion. Power output and sensitivity of the 
22-S remain satisfactory with no retuning 
needed for local repeater use. Because two 
rows of diodes are used for each low sub- 
band channel, the ICOM owner may have 
to bread-board diodes unless he or she has 
a VIP kit which leaves many unused rows. 

Thanks go to WB9ICF, Lake Geneva, 
Wisconsin, who provided information on 
enabling the counter. Charles Schaefer, 
Crystal Lake, Illinois, takes credit for the 
logic circuit used. — John C. Dewey, 
KA9CAR 


IC-245 MEMORY SAVER 


Unless the ICOM-245 is permanently con- 
nected to a 12-V source, it requires 
reprogramming of the offset and resetting 
the frequency each time power is removed 
and reconnected. That’s a bit of a 
nuisance in a mobile installation. 

A solution is to use a NiCd battery pack 
which will recharge when power is con- 
nected to the radio. The simple circuit 
shown in Fig. 26 will hold the memory if 
power is connected to the radio for three 
or four hours every two to three days. 

The 8.75-V battery is made up of seven 
AA NiCd cells in series. Proper care and 
feeding of NiCds must be used to ensure 
that both the charging current and voltage 
are regulated. In this circuit, current is 
regulated by the no. 47 pilot lamp. The 
9.1-V Zener diode holds the charging 
voltage at a safe four percent over the bat- 
tery terminal voltage. D1 and D2 are small 
silicon blocking diodes. D1 is required to 
prevent battery leakage back into the 12-V 
circuits in the IC-245 if the power switch is 
left on with the external 12-V power 
removed. D2 is necessary to prevent 12 V 
from the radio bypassing the current 
regulator when external power is applied 
to the rig. 

By using this circuit, fully discharged 
cells will draw an initial maximum 
120-mA charge, dropping rapidly to 40-50 
mA which will gradually taper to 3-5 mA 
when the battery is fully charged. If your 
operating habits will permit a longer 
charge cycle (six to eight hours) or if you 
don’t remove the external power for very 
long periods, a no. 53 pilot lamp 
substituted for the no. 47 will cut the 
charge rate approximately in half. 

The battery pack and charging circuit 
are housed in a battery holder for eight 


= BATTERY 


% SEE CAPTION 


Fig. 26 — Use of a NiCd power supply like this 
one will avoid reprogramming of the offset and 
resetting the frequency of the IC-245 trans- 
ceiver each time the main power source is 
removed and reconnected. 
BT1 — Seven AA NiCd. batteries in series, 
Radio Shack no. 23-125 or equiv. 
D1, D2 — 1N4005 silicon diodes, Radio Shack 
no. 276-1101 or equiv. 
D3 — Zener diode, 9.1 V, 1 watt, Radio 
Shack no. 276-562 or equiv. 
DS1 — No. 47 pilot lamp, 6.3 V, 150 mA. 


size AA cells, Radio Shack part no. 
270-387, with the three diodes and pilot 
lamp mounted in the unused space for the 
eighth cell. This pack fits neatly inside the 
IC-245/SSB at the rear of the ssb adapter. 
Fm-only versions of the IC-245 will re- 
quire external mounting or perhaps the 
use of one of the new 7.5-V NiCds 
(packaged in a 9-V case) with appropriate 
changes in the charging circuitry. — John 
F. Smith, W3JF 


CHARGING NICDS FROM 
ELECTRICAL SYSTEM IN A CAR 


Often when using a battery-powered port- 
able transceiver such as my Kenwood 
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ACCESSORY POWER CABLE 


Fig. 27 — Leo Finkelstein Jr., WA4AOL, uses 
the electrical system of his car to charge his 
NiCd power pack with the help of this circuit. 
This arrangement is for use with a negative 
ground (*). The wiring colors at the right (**) 
are for the TR-2200A accessory power cable. 
The power rectifier should be rated at 50 V, 
2A. 


TR-2200A in my car, I have felt the need 
to operate simultaneously from the elec- 
trical system in the car and safely charge 
the internal NiCd battery pack. The cir- 
cuit shown in Fig. 27 permits operation 
from the power system in the automobile, 
while at the same time providing a taper- 
ing charge for a 12-V NiCd pack. The cir- 
cuit includes reverse voltage protection, a 
hash filter for transceiver operation, anda 
voltage and current regulator for NiCd 
charging. The output color markings are 
for the TR-2200A accessory cable. — Leo 
Finkelstein Jr., WA4AOL 


GO TO MARS ON THE ICOM IC-2A 


The new ICOM IC-2A, in my opinion, is 
one of the best 2-meter, hand-held- 
transceiver buys on the market today. An 
investment of 15 minutes of your time can 
provide an extra bonus for the 2A, an ad- 
vantage especially for MARS members. 

As designed, the ICOM IC-2A is 
limited to the regular amateur band (144 
to 148 MHz) even though the thumbwheel 
switch may lead you to believe otherwise. 
This limitation, provided by the manufac- 
turer, is accomplished by strapping the 
binary 4 output on the thumbwheel switch 
to Vcc and by opening the binary 8 output 
to the PLL chip of the same section. 

To modify the set, begin by removing 
the battery pack, exposing the metal bat- 
tery mounting clip at the bottom of the 
unit. Take the clip off by unscrewing the 
four outer screws. The back cover is 
removed by unscrewing the two recessed 
smaller screws along the outer edges. Pull 
the cover down and away from the radio. 
Next, pull the front cover down and 
slightly away from the frame. Be careful 
not to strain the connecting wires going to 
the front. See Fig. 28. 

Closely observe how the black push-to- 
talk lever fits into the case parts. You will 
need to remember the arrangement when 
you reassemble the radio. The next step is 
to look into the front side of the frame 
at the area just below the thumbwheel 
switches. Find a brown wire jumper con- 
nected between two sets of switch con- 
tacts. Carefully clip this from the circuit. 
Do not disturb the green wire that shares a 
common contact with the brown jumper. 
It may be easier for you to reach the lower 
contact by removing the two screws on the 
side of the frame. The two pc boards may 
now be spread apart by opening them like 
a book. Your IC-2A is ready to operate 
below 144 MHz. 

Now, turn the radio over to the back or 
PL side. You will see a flexible circuit 
board that goes to an integrated circuit in 
the lower-middle, left-hand side. Solder 
across a gap in the foil on the bottom set 
of contacts. This contact is at the lower 
center of the chip and is the fifth, or last, 
away from the frame. The radio will now 
perform above 148 MHz. 

As you reassemble the radio, insert the 
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Fig. 28 — This foil-side view of the IC-2A 
transceiver circuit board shows the location of 
the few simple changes that enable the 2A to 
operate on the MARS frequencies. It takes 
about 15 minutes to make the modification ac- 
cording to Larry Waggoner, W@KA, who pro- 
vides the details in the accompanying text. 


push-to-talk lever halfway into the front 
case. Slide the top edge of both the front 
and back case into the frame and bring the 
bottom together. Make sure both case 
parts fit tightly together against the radio 
top. Your IC-2A will now operate from 
about 141.50 MHz to 149.995 MHz. My 
unit, with 2-W output at 146 MHz, still 
puts out over 1 W at both frequency ex- 
tremes. The receiver sensitivity holds 
almost constant throughout the range. 

Offering a transmitter offset for the 
MARS repeaters is beyond the scope of 
this easy conversion. Working into 
repeaters on simplex with some fast 
thumbwheel switch work is possible. I 
use my IC-2A to listen to MARS activity 
while I am away from the big rig. I find 
this MARS conversion is well worth the 
time spent. Larry Waggoner, 
AFB3FP/W0KA 


CHOICE OF ICOM TRANSFORMER 
VOLTAGES 


Owners of BP-30 H.D. NiCd chargers for 
IC-2, IC-2AT or IC-2E units will find that 
the power transformer is tapped for use 
on 115 or 240 volts (inside the case). 
— Jack Ferguson, WIIIM 


VELCRO STRIPS SOLVE 
POWER-SUPPLY MOUNTING 
PROBLEM 

I couldn’t find room under the hood of a 
’71 LTD to mount a Heathkit DC-13 
power supply. To solve the problem, I 
cemented three Velcro strips (male) to the 
bottom of the power supply and placed it 
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on the transmission hump beneath the 


dashboard. The Velcro material adheres . 


to the carpet. It worked like a charm. — 
William B. Lee, D.D.S., WAQLWE 


USING AN EXTENSION CORD WITH 
HAND-HELD TRANSCEIVERS 


This ‘‘hint’? may mean much to those 
using a cigarette lighter extension cord for 
connecting a hand-held transceiver to the 
12-V line in a car. Most newer cars have 
cigarette lighters in the arm rests of the 
rear seat. Using one of these instead of the 
plug on the dash will give the operator 4 
or 5 additional feet of clearance away 
from the car. 

Those HTs having a remote PTT 
microphone can be placed on the roof of 
the car. Doing so will increase the ground- 
plane effect that might just make an 
otherwise difficult communication possi- 
ble. — Al Hudson, W9SCD 


PROTECTING RADIO GEAR FROM 
CONDENSATION 


In' times of extremely cold weather in 
northern Illinois, I encountered a problem 
of moisture condensing on my ICOM 
2-meter rig after bringing it into the house 
from the car. Not wishing to subject the 
transceiver to possible harm from 
moisture affecting electronic parts as well 
as producing rust, I overcame the problem 
by inserting the radio in an airtight plastic 
bag before bringing it indoors, and then 
waiting for an hour or so for the unit to 
warm up inside the protective cover. — 
Darrell B. Crimmins, KGSE, ex-KB9DJ, 
ex-AI9E 


A NOVEL MOBILE KEYING IDEA 


Wishing to operate cw from the semi I 
drive, I made the simple keying arrange- 
ment shown in Fig. 29; it works very well. 
As you may see from the drawing, dot and 
dash switches are placed on the thumb 
and forefinger and lead wires from these 


PLASTIC TUBE FITTING FINGER 
AND THUMB FOR DOTS AND DASHES 


CONTACT SWITCHES WIRED 
INTO ELECTRONIC KEYER AND TAPED 


Ree 


Fig. 29 — A different way to operate a cw 
keyer during mobile operation. 


switch contacts are connected to the 


keyer. The switches are taped to plastic © 


tubes that fit over the thumb and fore- 


finger. I made these tubes from a solder — 


container and rigged the switches from 


parts of a multiple-pole switch relay. — — 


Leo Mercer, NOAHH 


MODIFYING THE ICOM 22-S TO 
ACCEPT THE HEATH MODEL 
HD-1982 MICODER 


For the convenience of having a Touch- 
Tone® pad and a hand-held microphone 


in one small package the only necessary — 


modification to the ICOM 22-S is to clip — 
one lead of an easy-to-reach resistor. See 


Fig. 30. The internal battery of the — 


Micoder supplies a positive voltage to its 
‘“capacitor-type microphone element”’ on 


pin 1. However, the ICOM 22-S feeds a — 


positive voltage on the audio-carrying 


conductor to allow for the use of an op- — 


tional electrolytic condenser microphone. 

After attaching a four-conductor mike 
socket to the Heath Micoder and plugging 
it into the ICOM 22-S, a positive voltage 
will appear at microphone pin 1 from the. 
battery and at microphone pin 2 from the 
transceiver circuitry. Result: no audio 
from the microphone. 

Because the battery voltage must be re- 
tained to power the tone generating and 
encoding circuitry of the Touch-Tone 
pad, it is only necessary to clip the lead of 
R-139 located near the front right-hand 
corner of the top circuit board in the 22-S. 
Make the cut so that reconnection can be 


made at some future time if it becomes ~ 
desirable. The Micoder will now operate — 


normally. 


Even though ICOM recommends a 


500-ohm microphone and Heath specifies 
a minimum input impedance of 10 
kilohms for their unit, no noticeable loss 
of level or frequency response has been 


TO 
O MICROPHONE 


CUT AT X FOR USE WITH 
HEATH MICODER MODEL HD-1982 


Fig. 30 — Clipping one resistor lead in the 
ICOM 22-S is the only change needed to make 
the 22-S compatible with the Heath model . 
HD-1982 Micoder. An X in the diagram in- _ 
dicates where the cut is to be made. 


Sue 


experienced. A user with a higher-pitched 
voice than the writer’s might want to try a 
smaller capacitor at C114 in the Micoder. 
See Product Review on page 37 of 
November 1976 OST. — Clark C. 
Stanley, W4LUN 


BE CAREFUL WHEN USING ICOM 
ACCESSORY SOCKETS 


I would like to bring to the attention of 
owners of ICOM IC-211, IC-245 and 
IC-701 sets a problem I have experienced 
with the Molex® type accessory socket on 
the rear panel of these radios. On each 
side of the pins mounted in the accessory 
socket there are small tabs used to prevent 
the pin from being pushed out of the 
socket. Should the fit between the plug 
and socket be unusually tight, the force of 
insertion can push the pins further into 
the nylon form. This can cause these lock- 
ing tabs to ‘‘wing’’ out as shown in Fig. 
31. When this happens, there is a strong 
possibility that these pins may short to ad- 
jacent pins. Pins 2 and 3 are for the PTT 
line and 13.8 volts from the power supply. 
Should 2 and 3 short, the 13.8 volts is 
placed on the PTT line with damaging 
results. — Louis Schubert, NM4T 


SILICON DIODE HANDLES SPIKE 
PROBLEM 


If you operate a Clegg FM-76 or Midland 
13-509 rig from an NPC-108FM power 
supply, L-40, the solenoid coil generates a 
spike that can knock out the power sup- 
ply. I found that to cure this difficulty, in- 
sertion of a 35-ampere silicon diode in one 
of the leads does the trick. Either an 
ECG-5980 (cathode case) or a 5981 (anode 
case) diode may be used. There is plenty 
_ of room to mount the diode, which drops 
the voltage only 0.3 V. — Emil Carver, 
K3MZO 


INSTANT BASE FOR HAND-HELD 
WHIPS 


Old automotive and bicycle tube valves 
make a quick source of threaded bases for 
2-meter hand-held transceiver whips. The 
end part of the valve that connects to the 
air hose fits nicely on the threaded anten- 
na connectors for Motorola HT-220s, 
_ Kenwood TR-2200As and, very likely, 
other sets. By sawing off the valve and 
cutting away the rubber, a 19-inch length 
of brazing rod (or coat hanger) may be 
soldered into the remaining part of the 
threaded brass section. Old valves should 
be free for the asking at tire dealers or 
garages. Old valve caps can be used to 
protect Rubber Duckie bases. — Butch 
Parsche, WA4AQV, and Fermin Romero, 
WA4GNI 


ANTI-RIP-OFF CAMOUFLAGE 
Protect your 2-meter mobile rig from a 


Fig. 31 — This drawing shows where the Molex 
type connector used for the accessory socket 
on some ICOM sets may short if care is not ex- 
ercised when mating the connectors. See text. 


rip-off by trickery rather than with an 
auto burglar alarm. Who would break 
into your car to steal a box of Kleenex? A 
simulated facial tissue box can be made to 
cover your set. Begin making the disguise 
by constructing a partial aluminum cover 
to fit the front half of your rig. Use rub- 
ber cement or bathtub sealer to paste the 
tissue box on the aluminum, showing the 
brand name on the front. Slotting the top 
of the new cover may be necessary to 
allow it to fit properly when it is pushed 
past the mounting brackets. 

Next, remove the obvious 2-meter 
antenna. Cut the regular antenna to ap- 
proximately 19 inches. Connect a dpdt 
antenna changeover switch in the antenna 
lead to switch the antenna to either the 
2-meter set or the car radio. I found this 
change had little effect on the perfor- 
mance of my a-m/fm radio. The original 
auto antenna cable handles the 15-watt 
output from my HR2B. With this ar- 
rangement, I am able to trip a Milwaukee 
repeater (WR9ABM) 35 miles away with 
90% quieting. 

A small plastic bead cemented atop the 
antenna, completes the disguise. Of 
course, you will need to hide the 
microphone and cord in the glove com- 
partment or elsewhere. Keep in mind that 
ham license plates can be a tip that there 
might be a rig in the car! — Fred H. 
Calvert, N9FC 


PC BOARD GLUED TO 
IRON BAR 


Vie 


NOTCH IN PC BOARD AND 
IRON BAR TO GO OVER 
LOCK ON BATTERY TRAY 


ETCH COPPER 
OFF THIS AREA 


Fig. 32 — Adapter for charging batteries out- 
side the HT. 


ONE FOR WILSON HT OWNERS 


After using my Wilson 1405-SM for a 
while, I bought an extra battery tray so 
that I could charge one set of batteries 
while using the other in the radio. The 
battery tray will not set in the ac charger 
without propping it with something. Also, 
a clip lead must be put on the tray from 
the top contact to the bottom contact (this 
connection is normally made inside the 
HT). I cut a piece of steel to fit the battery 
tray, as indicated in Fig. 32. Glued to one 
side of the steel is a piece of pc board that 
serves to interconnect the battery connec- 
tions when charging is done outside the 
radio. The tray is held to the steel with 
rubber bands. A small area on the lower 
right corner of the pc board must be 
etched off so that the batteries will not be 
short circuited. — John C. Wagner, 
WA8CKT 


STANDS FOR HAND-HELD RADIOS 


The 2-meter hand-held transceivers are 
great for portable applications. Using 
them at the home station, however, isn’t 
always as enjoyable. This operator found 
the cradle rests now available for 
calculators to be capable of performing 
two important tasks for HTs. They offer a 
posture not as conducive to tipping as 
found when the HT is left standing 
upright on the operating desk, and some 
stands are adjustable with respect to the 
angle they make with the desk. — Scott 
Michael Yost, WB8HSL 


KEEPING COOL ON FIELD DAY 


The way to keep cool on the hottest day of 
the Field Day exercise is to fill a cup with 
ice water and keep a few fingers in it 
maybe half the time. If a nonmetallic 
bucket is handy, the ice water could be 
placed in it to cool a foot. For electrical 
safety reasons, a metallic bucket should 
not be used. 

With the help of blood circulation, the 
ice water will serve as a heat sink for the 
entire body and make the hottest day 
comfortable. It is the excess heat in your 
body and not in the air around you that 
makes you hot. This method uses a lot less 
energy than air conditioning, allowing you 
to get along without ac for that purpose. 
— James W. Milburn, WBSBYK 


A TWIST SOLVES MOUNTING 
BRACKET PROBLEM 


After purchasing a deluxe slide mount for 
my 2-meter rig, I found that the sharp 
backward slope of the instrument panel in 
the car provided too little support to 
mount the slide horizontally. I then made 
an aluminum angle stock bracket that was 
intended to support the slide in a nearly 
vertical position with the weight being 
shared by the dash rail and the hump. Un- 
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DASH PANEL 


TOO LITTLE 
SUPPORT 


FINGER GAP 
TOO BIG 


Fig. 33 — A homemade aluminum angle stock 
bracket supports Dick Ellers’s (K8JLK) slide 
mount. By rotating both halves of the slide 
mount 90°, the rig can be slipped in sideways, 
preventing the set from projecting too far 
toward the front seat. 


fortunately the transceiver extended too 
far toward the front seat, (Fig. 33). Fur- 
thermore, the XYL objected to the ap- 
pearance of the bracket when the set was 
removed. By rotating both. halves of the 
mount 90°, the rig can be slipped in 
sideways, avoiding the inconvenience 
mentioned above. See Fig. 33. — Dick 
Ellers, K8JLK 


HEARING AIDS FOR MOBILERS 


1 While the 1977 Buick Skyhawk has an 
excellent, partially hidden location for a 
2-meter rig, the car has a panel that covers 
the bottom of the dash. This leaves no place 
for sound to escape from.the top-mounted 
speaker of a set such as my HR-2B. 

My solution was to install a normally 
closed jack on the back of the HR-2B be- 
tween the existing remote speaker strip and 
the power cord socket. Radio Shack’s 
miniature phone jack (no. 274-296) fits the 
spot. The jack circuit takes the place of the 
shorting strap on the Regency remote 
speaker circuit. A piece of wide pressure- 
sensitive tape placed on the inside of the 
chassis catches filings while drilling. 

I placed a shielded miniature audio cord 
(Radio Shack no. 42- 2434) up the right 
windshield post and behind the car 
headliner. A four inch speaker fits nicely 
between the headliner and top, secured with 
a 6- xX 6-inch piece of half-inch foam 
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material. This keeps the speaker from mov- 


ing and the sound where it is needed, near . 


the driver’s right ear. I’ve found there was 
plenty of volume and intelligibility without 
any need for holes in the headliner. 

When I pull the radio from the car, 
removing the phone plug restores the use of 
the internal speaker. This idea works for 
me. It may help others who want to hear 
their 2-meter mobile set better but have an 
opinionated copilot when it comes to cutting 
holes in the family car. — Vern Modeland, 
WA9JOG 


1 My Chevy Vega, like many other small 
cars, has a high ambient noise level inside, 
especially when being driven at highway 
speeds with the windows open. At such 
times, I find it next to impossible to hear 
anything. What to do? 

An effective solution to this problem is 
to use the car radio to boost the IC-230 
receiver audio. The connections for this ar- 
rangement are shown in Fig. 34. I simply 
connect the external speaker output of the 
IC-230 to the volume control of the car 


radio by way of a 3-foot length of speaker - 


wire and a 0.01-uF capacitor. So that I can 
have audio from the IC-230 even if the car 
radio is off, 1 defeated the ‘‘normal’’ on 
the jack for the external speaker. 

To operate with this hookup, I adjust 
the IC-230 for a normal setting and then 
tune the car radio to a push button-selected 
frequency where there is no station. To 
silence the car radio when I am about to 
communicate with the IC-230, I merely 
depress the push button that tunes in the 
silent frequency. I don’t have to adjust the 
volume control. The net result of all of this 
is that I now can drive along the highway 
with my 2-meter set on squelch as I listen to 
the broadcast receiver. Any 2-meter station 
that breaks the squelch will override the 
a-m station. The car radio is silenced by 
depressing the silent frequency push button 
and the equipment is ready for 2-meter 
communication without worry about am- 
bient noise. If more than one transceiver is 
to be used in the car, a selector switch 
could be rigged in a comparable circuit so 
that each set could be operated as needed. 
— Murray Cutler, W9EHQ 


INTERMITTENT IN CLEGG FM-76 
CURED 


In trying to get a Clegg FM-76 receiver to 
work with some new crystals, I discovered 


Fig. 34 — Where more audio volume is needed for mobile equipment, the car be set can be tap- 


ped as above. 


that the normally excellent performance 
was intermittent. In poking around inside 
the set, I discovered that sometimes the S 
meter would give a reading even though 
no signal was present. 

To save much tedium in telling how the 
problem was tracked down, suffice it to 
say that the culprit was an oscillation 


caused by a ground loop. The cure turned — 


out to be a simple finger stock soldered to 
the rf shield in the receiver and contacting 
the rf power amplifier wall. See Fig. 35. 
Copper braid soldered between the two 
should work as well but would make 
disassembly extremely difficult should 
repair be necessary later. The fingers 


removed all traces of instability. Replac- — 


ing the covers did not change the perfor- 
mance (as it had before). This simple 
modification is also applicable to the 
Cobra 200 and the Midland 13-509. 
— John Gebuhr, WBOCMC 


DESK-N-PORT: 

THE MOBILER’S DESK 

One disadvantage of working mobile is 
not having as much space in a car as is 
often needed. I wanted to be able to keep 


my log, equipment manuals and other — 


papers in a compact unit which would 
provide a small writing desk as well. I used 
a thick, three-ring, loose-leaf binder, and 
punched all documents I wanted to carry 
to fit. Important papers, such as a band- © 
allocation chart and DXCC countries list, 
were plastic-laminated before punching. 

A large spring clip keeps the log firmly at- 

tached to the notebook cover. To carry 

pencils and QSL cards, a plastic, zippered 
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pouch was found to be useful. — Henry — 


G. Campbell, 
WA4DLN 


Jr.. WDSJMY, ex- 
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Fig. 35 — insertion of a piece of finger stock 
in the Clegg FM-76 cured an unwanted oscilla- 
tion. John Gebuhr, WB@CMC, suggests this 
idea is also applicable to the Cobra 200 and 
the Midland 13-509. 


VOLUME 
CONTROL 


CAR RADIO 
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Hints for Higher Frequencies 


A 2-METER FOX-HUNT ANTENNA 


To be successful at hunting a transmitter 
or tracking down a jammer, you need a 
directional antenna that will enable you to 
take bearings quickly without getting out 
of your car. An inexpensive stowable 
mast, mounted on a car door as shown in 
the accompanying photographs (Fig. 1), 
provides a simple way of supporting a 
rotatable mobile antenna. Each car 
model, of course, will require some varia- 
tion from this particular arrangement. 

The mast is made from a 5-foot length 
of 1/2-inch electrical conduit. Other 
materials required include a 1 foot length 
of pipe with an inner diameter large 
enough to accept the 1/2-inch conduit. 
You will also need a 12- x 3-inch piece of 
aluminum to make a bracket, 12 inches of 
rubber from an old tire inner tube and a 
scrap of wood to be fastened to the bot- 
tom of the 12-inch length of pipe as shown 
in the photograph. Two bolts from your 
junk box will be adequate for fastening 
the wood to the pipe. A sheet metal screw 
is the only other item on the materials list. 

Wrap the rubber around the top of the 
door at a point adjacent to where the mast 
will project upward past the window 
frame. Bend the aluminum around the 
rubber so that the piece of aluminum can 
serve as a bracket for the mast. See the 
photos. Drill a 5/8-inch hole through the 
bracket to accommodate the mast. To 
avoid getting cut or scratched by the 
bracket, the edges of the aluminum 
should be filed. Make a small hole for the 
sheet metal screw which serves to draw the 
ends of the bracket together once it is 
placed on the door. 

Cut the piece of wood to fit in the hole 
of your door handle (arm rest). The wood 


Fig. 1 — This rotatable mobile antenna, used 
for transmitter hunting, is the work of Bob 
White, WB4TNV. The 5-foot electrical conduit 
mast slips into a piece of pipe bolted to a 
wooden tee that fits in the door handle. The 
lower photo shows the aluminum bracket that 
supports the mast. A handlebar grip, shown 
above the bracket, facilitates turning the anten- 
na. It takes Bob only three minutes to put the 
antenna in operation. 


should extend 6 inches above the handle. 
Bolt the 12-inch length of pipe to the 
wood, being sure to countersink the bolts 
on the back of the wood to prevent 
scratching the car. 

Once you slide the mast through the 
bracket and into the larger pipe attached 
to the wood, your installation is finished. 
To make storage easier, you may wish to 
cut the mast into two sections that can be 
joined with a fitting. To prevent the mast 
from turning while driving, drill a hole 
through the 12-inch pipe and the mast. 
Then insert a nail. Use of a handlebar grip 
facilitates turning the antenna. 

The folding log-periodic antenna I have 
used contributed to winning a share of the 
fox hunts and led to the QTH of a jammer 
who was caught. You may prefer to use a 
Yagi or quad antenna. — Bob White, 
WB4TNV 


THE MAGNETIC RUBBER-DUCKIE 
ANTENNA 


I recently came to the conclusion that 
I needed a simple, small and reasonably 
effective antenna for 2-meter activi- 
ties. Even though my 5/8-wavelength 
magnetic-mount antenna has done a very 
good job, it is too large for quick setup 
and removal. The radiating element is 
nearly three feet long and a nuisance to 
use on short trips. 

Because I live close to a number of 
repeaters, compromises are possible in 
selecting an antenna system. My choice of 
a rubber-duckie antenna has proven 
satisfactory and may be of interest to 
other amateurs. 

The mounting hardware of a newly ac- 
quired Larsen magnetic antenna base, be- 
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Fig. 2 — A modified Larsen magnetic mount. AD1B reworked this base to accommodate an 


SO-239 and rubber-duckie antenna. 


ing incompatible with the PL-259 connec- 
tor on my only available rubber-duckie 
antenna, required some modifications. 
See Fig. 2. After removing the bottom 
from the base, unfastening the mounting 
stud and unsoldering the coaxial cable, I 
enlarged the opening to accommodate an 
SO-239 connector. Care must be exercised 
to provide a snug fit. A piece of rubber, 
serving as a gasket, ensures that the unit is 
waterproof. 

My final preparations were to attach 
the coaxial cable to the new connector and 
replace the bottom surface. Rather than 
reusing the original metal foil, an oversiz- 
ed piece of plastic, having a 1/4-inch 
overlap, is epoxied to the base. The plastic 
eliminates the possibility of scratching car 
paint. Inside the base, electrical tape, 
wound around the coaxial cable, provides 
strain relief. The final product is shown in 
Fig. 3. 

The SWR of my antenna, according to 
a Heath HM-2102 VHF SWR Meter, is an 
acceptable 1.5:1. If the selected antenna is 
not precut, very likely careful pruning 
may provide an even better match. — 

A comparison of the received signal 
strength from the magnetic-mounted 
duckie and a 5/8-wavelength magnetic- 
mounted antenna was arranged. Recep- 
tion was provided by a Standard 826-M at 
a distance of 1.5 miles on 146.52 MHz. 
The transmitter was a Standard 146-A, 
with a Volkswagen ‘‘Beetle’’ as a ground 
plane. In both cases Larsen magnetic 
mounts were employed. The signal from 
the 5/8-wavelength antenna registered 5 
on the relative-signal-strength meter of 
the receiver while the rubber duckie gave a 
deflection of 2 under identical conditions. 
Both signals were easily copied. 

The completed unit, shown in the 
photograph, may be stored easily in the 
glove compartment of a car. Another ad- 
vantage is that different types of antenna 
elements can be mounted on the modified 
base for purposes of experimenting or 
band switching. 
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Fig. 3 — AD1B assembled this rubber-duck 
antenna atop a Larsen magnetic-mount anten- 
na base for mobile use. It provides quick 
disconnection. He reports that favorite 
repeaters are easily accessed with this short 
antenna. 


Many thanks to NIADF for his patient 
assistance in the tests. I recommend to 
others that they consider the advantages 
of small antennas with short, helical 
radiating elements. — Thomas Hart, 
ADIB 


40673 LEAD DRESS 
BOTTOM VIEW 


c202 


EASY DOES IT 


' Here is a kink that I have successfully used 
to install a 2-meter magnetic-mount 


mobile whip at a fixed location. Solder 
four 19-inch copper radials to a tin-can lid 
that has been trimmed to the shape of the 
antenna base. Attach the tin-can lid to the 
antenna base and it will be held in place by 
the magnet. Hang the antenna at some 
convenient location and you have a 
ground plane unit ready for action. When 
you’re ready to put the antenna on the 
car, with a flick of the wrist the radial 
assembly is removed. — Loren Disper, 
K6DD 


REGENCY HR-2B MODIFICATION 


This simple two-hour modification will 
improve the strong-signal characteristics 
of the Regency HR-2B receiver without 
harming the sensitivity. Prior to the 
change, I had considered purchasing a 
new 2-meter rig, but now I find the set 
quite satisfactory. 

The modification requires removal of 
C204 (3.9 pF), R204 (1000 ohms), R202 
(4700 ohms) and Q201 (rf amplifier). Use 
a small pencil iron and solder wick. A 
solder wick substitute can be improvised 
by using fresh, stripped, small-diameter 
stranded wire. 

Next, cut the circuit element which con- 


nects the collector of Q201 to the tap on 


L203. Make the opening as close to the 
L203 connection pad as possible. Then 
drill a small-diameter hole in the circuit 
board for the ground connection of the 
250-pF capacitor to be added. See Fig. 4. 
This hole is drilled beside the ground con- 
nection for R203 (a 10-kQ resistor). 
Jumper the ‘‘hot’’ end of L203 to the 
original collector pe strip for Q201, which 
was cut as instructed above. Use a scrap 


of bare, tinned, copper wire. Proceed with — 


the installation of the following com- 
ponents: a 330-ohm resistor in place of 
R204; a 15-kQ resistor in place of R202; a 
250-pF capacitor from the original base 


% NEW COMPONENTS 


Fig. 4 — Performance of the Regency HR-2B is improved by this circuit modification. 
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connection of C204 to the ground hole 
drilled in an earlier step. 

At this point, form the 40673 leads as 
shown in the illustration. Extend the Gl 
lead with small-diameter bare wire if 
necessary. To install the 40673, the drain 
is connected to the original Q201 collec- 
tor. Then make these connections: the 
source to the original Q201 emitter; G2 to 
the original Q201 base; G1 to the original 
C204 pad connected to L202. Next, 
realign the receiver front end. To prevent 
the front end from oscillating, the 40673 
drain must be wired to the hot end of 
L203 and not to the original tap. — Bob 
Novas, W3DK 


A COR FOR THE HA-201 AMPLIFIER 


Interfacing our Drake TR-22C with a 
Heath HA-201 amplifier introduced 
several difficulties including a noticeable 
loss of output power, excursions in 
amplifier stability and a decline in receiver 
sensitivity. Insertion of a carrier-operated 
relay resolved these problems. Fig. 5 il- 
lustrates the simple circuit we use. 

The COR circuit, mounted on G-10 
Vectorbord®, fits conveniently in the 
space formerly containing T1 and T2. See 
Fig. 6. These coaxial-cable transformers 
are removed from the HA-201 along with 
the 1N4149 diodes D1 through D6 and 
capacitor C5. Three of the diodes may be 
used in construction of the COR. The 
removed coaxial cable (RG-174/U) may 
be reinstalled to link relay K1 to the 
HA-201. Cable shields are tied to a single 
point (one of the flea clips) close to K1. 
The + 12-V lead from the COR is wired to 
the fused side of the 12-V supply line. A 
switch, Sl, may be added to the line for 
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the purpose of engaging or disengaging 
the HA-201. 

To accommodate the no. 6-32 spade 
bolts that support the COR board, mount- 
ing holes are drilled in the amplifier board 
at the right of hole J and hole E. One must 
be sure, however, that no live traces are 
shorted to the ground bus trace. If 
necessary, the traces may be trimmed with 
an X-acto knife. 


Final adjustments are made after con- 
necting the HA-201 to any exciter deliver- 
ing from 1- to 3-watts drive power. The 
amplifier supply voltage should be 13.8-V 
dc. Feed the amplifier rf output into a 
50-ohm load and wattmeter. When the 
mike switch is pressed, the COR relay is 
activated and normally there will be an in- 
dication on the wattmeter. Cl through C4 
are adjusted for maximum output. Stable 


Fig. 6 — This Heath HA-201 amplifier has been modified to employ the carrier-operated relay cir- 
cuit mounted on the vertical Vectorbord. Use of the COR simplifies interfacing the HA-201 with 
such equipment as the Drake TR-22C and other non-Heath sets. 
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Fig. 5 — A carrier-operated relay circuit designed for interfacing the Drake TR-22C and the Heath HA-201. Terminal connections are shown for the 
Potter Brumfield HC-11D relay. The COR board layout is also illustrated. 


C1 — 3-pF silver mica capacitor. 
C2 — 0.001-uF disc ceramic capacitor. 
D1-D3 — Signal diode, type 1N4149. 


K1 — Potter and Brumfield HC-11D relay, 24-V 
dc, 814 ohm. 


Q1, Q2 — Npn silicon transistor, 2N2222. 
R1 — 1500 ohm, 1/4 watt. 
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operation of the amplifier from 146 to 148 
MHz, with an output of 10 to 12 watts 
should result. Some loss of output may be 
expected near the band edges. 

For optimum results a wattmeter of 
known accuracy is recommended. Per- 
form all tune-ups on 146.94 MHz and into 
a dummy load. — Dave Karpiej, KITHP 
and Mark Starin, WAITZK ~- 


METEOR-SCATTER TIMING 
MODIFICATION FOR THE 
ACCU-KEYER MEMORY 


My primary interest is operation in the 
2-meter band. Therefore, I spend much 
time calling CQ, so the Accu-Memory is 
quite helpful. Meteor-scatter contacts are 
much simpler: The memory takes care of 
the repetitious transmitting of my ex- 
change. I developed the modification 
shown in Fig. 7 to eliminate the need to 
synchronize pressing the appropriate 
memory switch with the sweep second 
hand of aclock. U1, an NES5S55 timer, pro- 
vides timing pulses at intervals determined 
by the setting of R1. U1 ‘‘clocks’’ U2, a 
flip-flop, the Q output of which stops the 
memory of the keyer. The output of U1 is 
applied through the five-position switch 
to the RESET switches in the keyer. Every 
second pulse from the timer resets the 
memory. Fifteen seconds (or whatever 
interval is desired) later, the memory is 
stopped, and after 15 seconds is restarted 
for as many cycles as desired. The unused 
position on the rotary switch allows the 
operator to disconnect the timing circuit 
from the keyer, for synchronization with 
WwVy. 

This circuit works very well and takes 
much of the hassle out of meteor-scatter 
work. It may also be of interest to EME 
(moonbounce) workers, with appropriate 
changes in the time constants. — Michael 
R. Owen, WBSDOJ 


Fig. 8 — Ralph Netzley, W9WZO, has built 
several versions of this antenna for use at 
home or on the go. 


A 5/8 WAVELENGTH ANTENNA 
FOR BASE, PORTABLE AND 
MOBILE USE 


I have made versions of this antenna for 
my car, for permanent installation at 
home, and another mounted on a camera 
tripod for use when operating from a por- 
table location. As shown in Fig. 8, the 
base is a convenient length of a 1-1/4-inch 
diameter aluminum tubing, with PVC 
pipe fittings press fitted into the pipe and 
acting as insulators. The matching coil is 
1-1/4 turns of 5/16-inch copper tubing, 
5 inches in diameter. The radiating ele- 
ment is a telescoping automobile whip, 
whose length is adjusted to approximately 
39 inches, and a sliding tap on the coil is 
used to obtain a minimum SWR. Adjust- 
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Fig. 7 — Timing modifications for Accu-Keyer memory. 


8-4 Chapter 8 


ment is fairly critical, but once the proper 
length of the whip and correct position of 


_ the tap are found, they may be marked by 


scratching the appropriate metal surface. 
— Ralph Netzley, W9WZO 


TEMPERATURE EFFECTS ON 
BYPASS CAPACITORS 


I’d like to share an experience I had 
recently with a Heathkit HW-2036 
2-meter transceiver. What I found is pro- 
bably not unique to this unit and may help 
others in similar situations. 

During a recent cold spell a severe drop 
in receiver sensitivity occurred. The 
‘troublemaker’? was a 0.01l-uF disc 
ceramic capacitor for a supply-decoupling 
resistor in a 455-kHz i-f amplifier (C227). 
When it was sprayed with commercial 
freeze spray, receiver sensitivity dropped. 
I replaced the capacitor, thinking it was 
defective. The replacement failed to cor- 
rect the problem. My calculator showed 
why. At 455 kHz a 0.01-yF capacitor has 
35 ohms of reactance. The power supply 
decoupling resistor is 100 ohms. The 
bypass capacitor would normally have a 
value of reactance less than or equal to 
10% of the power supply decoupling 
resistor. 

Using the calculator, I determined that 
the minimum value of capacitance for the 
bypass capacitor should be 0.035 uF. I us- 
ed a 0.05-uF capacitor in the circuit. 
Spraying it with the cold spray resulted in 
little change in receiver sensitivity. 

It is apparent from this exercise that 
disc ceramic capacitors certainly haven’t 
the best temperature characteristics. The 
original bypass capacitors apparently were 
not temperature compensated, allowing 
changes in capacitance with temperature. 
Had compensated capacitors been used, 
no problems would have occurred. — Eric 
Lifsey, AC7K 


FOAM FOR THE KENWOOD 7400 


I find the frequency display on my Ken- 
wood TR-7400A tends to become inter- 
mittent and incorrect. Reseating the 
display driver printed circuit boards will 
correct the problem temporarily. A better 
solution is to place a 3/8 x 1 X 3-inch 
piece of foam rubber between the circuit 
boards and cover. This holds the boards 
in place, permitting easy removal. The 
compression fit allows solid connector 
contact without excessive stress. — Dave 
Brindle, KIWER 


STATUS LIGHT FOR THE 7400A 


Having become accustomed to a status 
light on previous equipment, I decided to 
add one to my Kenwood 7400A. Several 
local amateurs have expressed interest in 
this modification, suggesting that perhaps 
others may wish to try it. 


1 


This simple circuit uses an inexpensive 
Radio Shack Darlington pair, RS 
276-1631. A package of 10 sells for about 
$2. Di is a 1N4004 silicon diode. See 
Fig. 9. 

With this modification, the meter lamp 
will be illuminated only when a carrier is 
being received and when the transmitter is 
on. It is not illuminated while monitoring. 
— Norman Herman, W7UJF 


YAESU CPU-2500R MANUAL-SCAN 
MODIFICATION 


The manual-scan mode of the Yaesu 
CPU-2500R scans continuously, ignoring 
any occupied channels. The installation of 
either of the following two modifications 
greatly enhances the utility and enjoyment 
of the CPU-2500R. The modifications 
provide for stopping the scan mode on 
channels and resuming the scan. Fig. 10 
shows simple and proven methods to con- 
trol the logic to either (1) scan contin- 
uously for an occupied or busy channel 
and lock on that channel, then resume 
scanning when the status of that channel 
is changed, or (2) scan continuously for an 
occupied or busy channel and lock on that 
channel for one to 10 seconds, then 
resume scanning. 

Both schemes operate by automatically 
activating the scan logic in the manual 
mode. This causes a low on the down-scan 
line. The low is applied by hard-wiring 
it into the manual position of the 
AUTO/MAN switch as shown in Fig. 
10A. The down switch is used in both of 
these methods, as it is easily accessible. 

Fig. 10B, a 555 IC timer serves as an in- 
dependent timer to periodically apply a 
low to the down-scan line. This is the 
same as pushing the down switch period- 
ically. The period is determined by the set- 
ting of a potentiometer. By resetting the 
AUTO/MAN switch to the AUTO posi- 
tion, the logic will operate in the normal 


ADDED 
CIRCUITRY 


* 
RS 276-1631 L—|_ 
DARLINGTON 

20V 


TO TiO ON 
X56 BOARD 


Fig. 9 — A simple modification for the Ken- 
wood 7400. It provides a status light that is il- 
luminated only when a carrier is being received 
or when the transmitter is on. D1 is a 1N4004 
silicon diode. Resistances are in ohms. 


fashion and hold on the frequency desired 
according to the position of the SCAN 
STOP-MODE switch for either busy or 
clear channels. 

The 555 and supporting circuitry can be 
installed on a small perf board. This may 
be easily located in the area reserved for 
the optional tone-squelch unit on the 
receiver pc board. — Robert Mielke, 
WB7TSG 


SCANNING IDEA FOR THE 
KENWOOD TR-2400 


There are 10 memories in the Kenwood 
TR-2400 2-meter transceiver and the radio 
will scan all 10 channels in order, at a rate 
of about one per second. If you live in an 
area where you do not have 10 frequencies 
you wish to listen to, there is no way to get 
the radio to scan fewer than 10 channels. 
However, it occurred to me that if one 
were to program frequency A into the 
odd-numbered channels and frequency B 
into the even-numbered channels, then 
the net result would be the same as if the 
radio were only scanning two channels. 
This process could be applied to any 
number of channels up to 10 by program- 
ming the frequencies into the radio in 


rotating succession (e.g., A, B, C, A, B, 
C, A, B, C, A). To give the user a quasi- 
priority function, the channel sequence 
might go something like this: A, B, A, C, 
A, D, A, E, A, F. In my area, with only 
two repeaters to monitor, this method 
enable me to listen to both repeaters with 
only one-second delay between listening 
periods. If I had 10 different frequencies 
programmed into the radio and someone 
called me just after the radio looked at 
that channel, he could complete his call 
and the repeater would have dropped out 
before the 10 seconds had elapsed for the 
radio to have returned to that channel. 
—Clark L. Stewart, W8TN 


REPLACEMENT MERCURY CELLS 


Silver-oxide cells provide battery backup 
for the programmable memory in the 
Azden PCS-2000. The no. 675 mercury 
hearing-aid cell is a replacement that can 
be obtained in most drug stores. — 
Leonard Aberbach, K3ATA 


TNC-TO-UHF ADAPTER 


TNC connectors are expensive and hard 
to find. By using the adapter shown in 


AUTO/ MAN 


AUTO / MAN 
AUTO 


THRESH. 


DOWN SWITCH © 
UPPER TERMINAL 


GND. 


ADDED COMPONENTS SHOWN BY DASHED LINES 


Fig. 10 — A scanning modification for the Yaesu CPU 2500R. Diagram A illustrates a modification 
for stopping on an active channel. The method shown in drawing B permits the scanning to 
resume after a selected period. These ideas are furnished by Robert Mielke, WB7TSG. Resistance 


values are in ohms. 
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Fig. 11 — A TNC-to-UHF adapter can be made 
from a UG-225/U. 


Fig. 11, I am able to use a PL-259 on the 
cable that attaches to the TNC connector 
on a 5-watt Wilson hand-held transceiver. 
The adapter is made from a UHF to BNC 
adapter (UG-255/U, Radio Shack part 
no. 278-120). To modify the UG-255/U, 
carefully cut the outer ground ring (shell) 
and remove it. Do not damage the finger 
stock that is inside the ring. The modified 
(BNC) side of the adapter is ready to plug 
into the TNC connector on your HT. — 
Bob Niehueser, WB9WSH 
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TO PIN 6 
OF ACCESSORY Oo 


SOCKET 


Fig. 12 — IC-551 amplifier-control relay circuit. 


D1, D2, D3 — 1N4001 silicon diode (Radio 
Shack 276-1101.) 


AMPLIFIER CONTROL RELAY 
FOR THE IC-551 


On transmit, the IC-551 has +8-V dc 
available on pin 6 of the accessory socket. 
This is not what I needed to control my 
linear amplifier. Fig. 12 shows the circuit I 
built to provide a contact closure during 
transmit to control the amplifier. The idea 
for this circuit was taken from The Radio 


K1 — 12-V dc relay (Radio Shack 275-213). 
Q1 — Npn transistor (Radio Shack 276-2030) 


Amateur’s Handbook. None of the com- 
ponents or values are critical; feel free to 
make appropriate substitutions. I placed 
the circuit in the space reserved for the fm — 
accessory; it could just as easily have been 
placed in the amplifier itself. Relay 
voltage is taken from the IC-551 power 
supply. The output is routed through the — 
spare phono jack on the back of the rig. : 
— Michael R. Owen, W9IP 4 


q 
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PROTECT YOUR GEAR WITH 
A CROWBAR 


The ‘‘crowbar”’ circuit, while not new, re- 
mains one of the most useful protection 
devices around the ham shack. Theory of 
Operation is quite simple. If an over- 
voltage condition exists (a common by- 
product of low-voltage power-supply 
regulator failure), a Zener diode conducts 
and forward biases an SCR into full con- 
duction. The SCR is shunted across the 
power supply output terminals, with a 
fuse in series. High current drawn by the 
SCR quickly blows the fuse, keeping high 
voltage from damaging your expensive 
transceiver! 

Two crowbar circuits are shown in Fig. 
1. The circuit at A is designed to be built 
around the regulator (and pass-transistor) 
circuitry of a power supply. B shows a 
crowbar intended for installation inside 
your rig or accessory equipment. In addi- 
tion to overvoltage protection, this circuit 
provides reverse-voltage protection 
through the addition of a diode (D2). 
Should reverse polarity be accidentally ap- 
plied, D2 will conduct, effectively placing 
a dead short across the power source. As 
with the overvoltage condition, the fuse 
will blow, eliminating damage to the 
equipment. — Dennis J. Lusis, WILJ 


[Editor’s Note: The crowbar circuit offers protec- 
tion only against a prolonged overvoltage condi- 
tion. An ogy will exist during the time re- 
quired for the SCR to fire and the fuse to blow, 
typically a few milliseconds. Some solid-state 
devices in the “protected” equipment may fail 
during the overvoltage condition, however brief.] 


OVERVOLTAGE CUTOUT 
FOR FIELD DAY GENERATORS 


When powering equipment from small 
gasoline generators, the line-voltage 
regulation usually leaves something to be 
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REGULATOR / 
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+V 
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SN) 
EXCEPT AS INDICATED, DECIMAL VALUES OF 
CAPACITANCE ARE IN MICROFARADS ( pF ) ; 
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Fig. 1 — Schematic diagrams of two crowbar circuits. Capacitors are 25-V, disc ceramic. 
Resistors are 1/2-watt carbon-composition types. Part numbers in parentheses are Radio Shack. 


D1 — Zener diode, 15 V (276-1067). Q1 — Silicon-controlled rectifier, 25 A, 200 PIV 
D2 — Silicon power diode, 1 A, 50 PIV (276-1067). 
(276-1101). 
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desired. Since our club was not well 
enough endowed to afford a magnetic 
regulator, some other means of protecting 
the equipment from overvoltage was 
needed. The circuit I developed is shown 


in Fig. 2. 
The 117-V ac output from the generator 
is applied to a 12.6-volt filament 


transformer. Ul and U2 rectify and 
regulate one input to U3, which is used as 
a comparator. D1 and Cl act as a peak 
line-voltage monitor. When the voltage 
applied to the noninverting input of U3 
exceeds the 5 volts applied to the inverting 
input, the output of U3 goes positive, 
turning on Q1, which applies power to the 
coil of K1, a small 12-V dc relay. The nor- 
mally closed contact of K1 opens, remov- 
ing power from the coil of K2, a 115-V ac 
relay. The contacts of K2 must be capable 
of passing the current demands of the 
equipment-in use. D3, a 5-volt Zener 
diode, is required because the output of 
U3 is slightly above the negative supply 
terminal (pin 4) when saturated. If a 
Zener diode is not used, QI cannot be 
turned off. R1 provides the necessary 
hysteresis to prevent the relays from chat- 
tering when the input line voltage is close 
to the threshold. 

To adjust the circuit, connect a variable 
ac source to points A and B. With an ac 
voltage of 125 applied to the circuit, ad- 
just R2 until K2 drops out. When the ap- 
plied ac voltage is reduced, K2 will again 


pull in. The pin numbers for U3 shown in 
the diagram are for the TO-5 package. D2 
shorts out the reverse-polarity voltage 
which results when power is removed 
from K1. F1 should be able to pass the 
normal load imposed by the equipment 
used. Power requirement of the over- 
voltage protection circuit is insignificant. 
— P. Hansen, W8TWA 


OVERVOLTAGE PROTECTION 
FOR FIELD DAY EQUIPMENT 


Part of my assignment for Field Day was 
to provide a means of protecting the sta- 
tion rig from generator overvoltage. I 
became more concerned when we decided 
to use my TS-820S as the station rig. My 
overvoltage-protection circuit, made for 
this purpose, helped me breathe easier. It 
should help you, too, if you find your rig 
‘*on the line.”’ 

The core of the circuit is an LM111 
voltage comparator (Fig. 3). The line 
voltage is divided, rectified and filtered. 
This input to the comparator is compared 
to a Zener reference diode. Normally the 
reference voltage is higher than the divid- 
ed line voltage and a high level is present 
on the comparator output. Should the line 
voltage rise, the comparator will switch to 
a low output state. 

The latching relay, K1, proved to be too 
slow to kick out. Therefore, a CMOS 


Fig. 2 — Schematic diagram of the overvoltage cutout for Field Day generators. 
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latch was added. This latch is initially in 
an unknown state. The reset switch sets it 


' to a known state and if the line voltage is 


below the switching level of the com- 
parator, it will turn on Q1 and illuminate 
the LED. This indicates that it is all right 
to turn on the output relay, K2. 

The enable switch, S?, applies power to 
relay K1, and if Q1 is turned on the relay 
will close. Doing so applies power to the 
relay, K2. Lamps DS1 and DS2 indicate 
an open-circuit condition or on-line, 
respectively. 

An overvoltage condition results in the 
CMOS latch being set, turning Q1 off. 
This opens K1, which in turn opens K2. 
The response of the circuit is tailored so 
that small spikes which can be filtered 
easily by the transceiver power supply do 
not trip the circuit, but an overvoltage 
condition existing for a few cycles will 
trigger it. 

The circuit can be calibrated to trip out 
at 130-V ac by using a Variac. With the in- 
put voltage at 120-V ac, adjust R4 so that 
the reset button will reset the CMOS 
latch. Then further adjust R4 so that 
130-V ac on the input causes the circuit to 
trip. 

Once calibrated, circuit operation is 
simple. First depress the reset button, S1. 
If the voltage is safe, the LED will come 
on. (The open-circuit lamp, DS1, will be 
on when the unit is plugged in.) Next, 
depress the enable button, $2. This will 


EXCEPT AS INDICATED, DECIMAL 
VALUES OF CAPACITANCE ARE 

IN MICROFARADS ( pF) ; OTHERS 
ARE IN PICOFARADS (pF OR pyF); 
RESISTANCES ARE IN OHMS, 

k 1000, M=4000 000 


% SEE TEXT 
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Fig. 3 — A Field Day overvoltage protection circuit provided by Greg McIntire, AASC. It is designed to protect equipment being used with a gasoline 


generator. 


C1 — 50-4F, 25-V electrolytic. 

C2 — 0.1-uF, 50-V ceramic. 

D1-D4, D10 — 1N4001. 

D5 — Zener diode, 1N4960, 12 V, 1 W. 

D6 — Zener diode, 1N749A, 4.3 V, 400 mW. 
D7 — 1N914. 

D8 — 1N645 or 1N4001. 

D9 — LED. 

DS1, DS2 — 117-V pilot lamps. 


close the line relay, K2. The on-line lamp, 
DS2, will come on and the open-circuit 
lamp, DS1, will go out. 

A word of caution: Be sure to com- 
pletely isolate the circuit from the chassis 
on which it is installed. The line neutral is 
not isolated from the circuit ground. My 
thanks to Otis Hanby, WSTKK, for his 
advice and comments on the circuit 
design. — Greg McIntire, AA5C 


ADDITIONAL SAFETY FOR 
THE FIELD DAY OVERVOLTAGE 
PROTECTION CIRCUIT 


In regard to the Field Day overvoltage 
protection circuit in March 1980 Hints 
and Kinks, I’d feel a little safer if power 
were applied to the normally open con- 
tacts so that the arms are only ‘‘hot’’ 
when K2 is energized. One advantage of 
this is that if a dpdt relay is used, the two 
~ normally closed contacts could be tied 
together and grounded externally (not just 
to the enclosure.) This would minimize 
the chances of electrical damage to equip- 
ment or harm to the operator, whether 
overvoltage was caused by generator 
runaway or nearby lightning strikes. Com- 
mon sense would tell us to avoid operating 
during a thunderstorm but we could be 
caught by stretching a QSO as a storm 
approaches or by neglecting to watch 


J1 — Ac receptacle. 

K1 — 12-V de, dpst relay. 
K2 — 115-V ac, dpst relay. 
P1 — Ac plug. 

Q1 — 2N2222. 

R1 — 270 Q, 1/2 W. 

R2, R11 — 470 Q, 1/2 W. 
R3 — 30 kQ, 1/2 W. 

R4 — 5-kQ Trimpot. 


Pi 
POWER IN 


ENABLE 


R5, R6, R8, R10 — 1 kQ, 1/4 W. 

R7 — 2.2 kQ, 1/4 W. 

RQ — 4.7 kQ, 1/4 W. 

$1, S2 — Spst. n.o. push-button switch 
(momentary). 

T1 — Power transformer, 117-V ac pri., 12-V 
ac, 300-mA sec. 

U1 — CMOS quad 2-input NAND gate. 

U2 — Differential comparator LM-111. 


bs2 
(AMBER OR GREEN) 


% SEE CAPTION 


Fig. 4 — Additional protection for the overvoltage protective circuit described in March 1980 Hints 
and Kinks is provided by the modification suggested by “Ivy” Iverson, WO@BZK. Fuse-current 
rating should equal that of the contacts of K2 or the generator output rating (intermittent). Select 
the lower rating. The MOVs, RV1-RV3, incl., are made by General Electric. 


the sky. That first bolt has to land 
somewhere! 

If I were building the AASC circuit (and 
I may), I would probably add three in- 
stantaneously operating metal-oxide var- 


istors (MOVs). These little gems are 
voltage-transient protectors for use across 
the 117-V ac lines. They are available 
from most radio supply houses. The cir- 
cuit in Fig. 4 not only offers the advantage 
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of the MOVs, but also provides for fuses 
and an improved ground circuit. Addi- 
tionally, these modifications will prevent 
any surges above 180 V, either between 
lines or line-to-ground. As shown in the 
diagram, the equipment side of the ac line 
is grounded when the power is off. This 
arrangement would be a good idea for the 
home station, but can be a real safety fac- 
tor for Field Day. 

Don’t forget to provide a solid ground, 
preferably with the use of ground rods at 
the generator and equipment. Also, the 
ground circuit should be bonded to all 
towers. A nonmetallic box would be 
preferable for this project. Also the use of 
a neon lamp for DS1 is desirable so that 
the amount of current drawn will not be 
enough to pull in K2! (They are in series!) 
— ‘“Ivy’”’ Iverson, WDOBZK 


SIMPLE EMERGENCY POWER 
SOURCE 


In emergencies that interrupt commercial 
power service, an independent energy 
source that will operate a light as well as a 
weather radio and a portable a-m/fm 
receiver can be most useful. The family 
flashlight or the portable radio cannot 
always be depended upon for having bat- 
teries that are up to full charge. 

The arrangement I use employs a 
12-volt motorcycle battery and a trickle- 
charge circuit (Fig. 5). Sufficient energy is 
provided for the single light, activating the 
two radios and even operating a hand- 
held transceiver for many hours. 

About 100 mA are drawn by each 
receiver. Variable dropping resistors, such 
as a Mallory MIOOPK, may be used to 
drop the potential to 9 V for each receiver. 


COMMON aa 


TO WX RADIOO 


The lamp assembly may be constructed 
from an automobile dome light, or a 12-V 
lamp may be jury-rigged inside an empty 
coffee jar. 

The GE-63 lamp in the charging circuit 
acts as a current limiter and the glow in- 
dicates the charge condition. Charging 
current is about 150 mA. Power from the 
battery will operate both radios for several 
weeks without recharging. The single light 
may be used for up to four days. — Joe 
Rice, W4RHZ 


POWER-CONNECTOR 
STANDARDIZATION IMPROVES 
EMERGENCY COMMUNICATION 


Amateur Radio emergency operations can 
be enhanced by compatibility of equip- 
ment. Frequently, during extended field 
operations, the need arises to lend a 
‘‘lighter-plug’’ power cord or to power a 
transceiver from a borrowed power sup- 
ply. The variety of power connectors sup- 
plied as original equipment on popular 
amateur gear make such interchange dif- 
ficult, if not impractical. 

The Central Ohio ARES has solved this 
problem, within its own group, by adopt- 
ing an ‘‘ARES Standard Connector.’’ On 
the basis of cost, availability and ease of 
installation, the Cinch-Jones 300 series, 
2-pin connectors have been adopted for 
12-V service with currents ranging up to 
10 amperes, under continuous operation, 


or 15 amperes where demand is intermit- © 


tent. This series has both male and female 
connectors for cable installation or chassis 
mounting. The connectors are also avail- 
able with a locking device. A compatible 
nonlocking connector series is available 
from Radio Shack (male no. 274-201; 


12 V 
BATTERY 


SEE 
TEXT 


Fig. 5 — A radio and a single light may be powered in emergencies with this simple system. T1 is 
Radio Shack no. 273-1511. D1 is Radio Shack no. 276-1141. 
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female no. 274-202; chassis mount no. 
274-203). The ‘‘standard’’ connectors are 


either permanently installed in the equip- — 


ment or a short patch cord is made up to 
interface between the equipment and the 
**standard’’ connector. Following the in- 
dustry standard, the larger pin is negative 
and the smaller pin is positive. The female 
connector is, of course, used on the power 
side with the male connector on the equip- 
ment side. For current requirements in ex- 
cess of 15 amperes, the 400-series connec- 
tors are used with the even-numbered pins 


®positive and the odd-numbered pins 


negative. . 

To facilitate interaction between groups — 
in Ohio in any widespread emergency, the . — 
Ohio Council of Amateur Radio Clubs 
has recommended adoption of this pro- 
cedure by all members. Emergency groups 
elsewhere might consider the same action, 
for amateurs often travel considerable 
distances to assist in major disasters. 
— Robert R. Adams, W8BKO 


LINE-VOLTAGE ADJUSTER 


A few years ago I was living in a place 
where line-voltage regulation was not very 
good. In the evening, when there was time 
to operate, line voltage would sag. Fre- 
quently the sag was bad enough to cause 
the power supplies in my equipment to 
lose regulation. That in turn caused VFO 
frequency drift. I was, even at that, sur- 
prised by the first report of chirp on my 
signal; the second chirp report helped me 
decide to cure the problem. An auto- 
transformer to control station voltage 
would have been nice; but I didn’t have 
one that was good for 10-A. Some fila- 
ment transformers and a 1.5-A autotrans- 
former were all I could find that might be 
of use. 

I solved the problem by building a cir- 
cuit similar to the one shown in Fig. 6. 
The secondary of a filament transformer, 
T2, is wired in series with the high side of — 
the ac line. All current to the load flows 
through the T2 secondary, therefore it 
must have a heavy enough rating to carry 
that current. Depending on phasing, 
secondary voltage in T2 will either add to 
or subtract from (buck or boost) the line 
voltage. SI reverses the phasing on T2. T1 
allows for a smooth control of the amount 
of buck or boost. — Chuck Hutchinson, 
K8CH 


CHARGING BATTERIES WITH 
SOLAR ENERGY 


Putting sunlight to work charging bat- 
teries is a project my 11-year-old grand- 
daughter developed for a school science 
project. With a bit of guidance from me, 
she constructed a charger using the circuit 
shown in Fig. 7. A selector switch allows a 
choice of the number of cells to be en- 
gaged when charging. Overcast skies re- 
quire the use of more solar cells than on 
sunny days. 


NEUTRAL 


Fig. 6 — This circuit can be used to buck or 
boost line voltage by approximately 10%. 


T1 — Autotransformer, 117-V ac, 1.5 A. 
T2 — Filament transformer, 117-V primary, 
12.6-V, 10-A secondary. 
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Fig. 7 — A solar-operated battery-charging 
circuit. 


Solar devices of the type employed in 
the charger are available as single cells or 
as two cells in series. A single cell, on a 
bright day, can deliver 0.5 V with a full 
current capacity of 50 mA. 

Two diodes are incorporated in the cir- 
cuit to prevent battery discharge during 
darkness. Because of the voltage drop 
through the diodes (0.2 to 0.4 V) another 
solar cell may be included to compensate 
for the drop. 

Some cells do not have leads. Leads 
made of fine wire (such as no. 26 or 
smaller) may be very carefully soldered to 
the bare metal on the negative (purple) 
side as well as on the positive section. 
Dropping or bending a solar cell will 
break the glass base. Mounting them on a 
piece of wood or plastic offers suitable 
protection. — Joe Rice, W4RHZ 


A CONSTANT-CURRENT CHARGER 
FOR NiCd BATTERIES 


This battery charger has a selectable 


v1 
12.6V 
300 mA 


Ga, 3 


17-V AC 


*% SEE TEXT 


BATTERY, == 


Fig. 8 — A constant-current charger for NiCd batteries. 


charge rate, determined by the position of 
Sl. The circuit is quite simple, and is 
based on the fact that a forward-biased 
silicon diode has approximately 0.6-volt 
dropped across it. (See Fig. 8.) D1 and 
D2 have a combined voltage drop of 1.2 
volts, and the emitter-base junction of Q1 
has a 0.6-volt drop, causing the net 
voltage drop across R1 or R2 to be 0.6 
volt. The charging rate is equal to the 
emitter current of Q1 and, since base cur- 
rent is small, may be considered to be the 
same as the Q1 collector current. This cur- 
rent is determined by dividing 0.6 by the 
value of the selected resistor. Rl and R2 
should be 5-percent tolerance resistors of 
wattage rating chosen to dissipate the 
calculated amount. The values of R1 and 
R2 may be found by dividing the desired 
charging rate in amperes by 0.6. One 
definite advantage of this charger is that 
any battery rated up to 12.5 volts may be 
charged. The author selected charging 
rates of 60 mA and 3 mA, yielding 
resistance values of 10 ohms and 200 
ohms, respectively. — Michael Alterman, 
WA3KXT 


RESTORING NiCd CELLS 
AND BATTERY HOLDERS 


The failure mode in NiCd cells is caused 
by fine conducting whiskers which grow 
between the electrodes and prevent the cell 
from accumulating a charge. A momen- 
tary high-current through the cell will 
sometimes disintegrate the whiskers, 
allowing the cell to charge normally. 

I have successfully restored several cells 
by charging a 35,000-uF capacitor from a 
12-volt supply and discharging the 
capacitor across the cell. After two 
discharges of the capacitor, each cell was 
recharged according to the manu- 
facturer’s recommendations. 

The spring clips in battery holders lose 
their gripping ability after about a year 
and should be replaced. A poor connec- 
tion will result in a small resistance in 
series with each cell, causing a significant 


voltage drop when current is drawn from 
the battery pack. — Ed Piller, W2KPQ 


NiCd-CELL DISCHARGE UNIT 


During a recent Simulated Emergency 
Test, my Wilson 1405SM battery failed 
after two minutes of a 5-watt transmis- 
sion. Having had no experience with NiCd 
power, and with my retirement income 
precluding replacement of the battery, ex- 
cept as a last resort, assistance was 
solicited from the local ham fraternity. 
WB6KZN provided the solution. He sug- 
gested three discharge/charge cycles as a 
probable method of restoring the battery. 

By means of a haywire circuit contain- 
ing flashlight lamps, each cell was 
discharged one at a time. The three-cycle 
discharge/charge took three days to com- 
plete and restored the battery to normal 
operation. Some form of time savings and 
better control of the discharge cycle 
seemed essential. Fig. 9 illustrates the 
system I produced to answer that need. 

For a dollar I obtained a 50-4A move- 
ment meter from a local surplus house. 
One of the full-scale readings is 2.5-V dc 
(appropriate for the intended purpose). 
Results of the checkout and first discharge 
run are indicated in Table 1. 


Table 1 

Record of Discharge 
Cell Minutes 
Number on Discharge 
1 15 

2 23 

3 20 

4 19 

5 21 

6 21 

7 26 

8 oY. 

9 19 
10 25 


Total discharge time: 3 hours, 48 minutes. Start 
voice of bent cell — 1.27 V. Discharged voltage per 
cell — 0.5 V. 
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Each of the 10 cells measured 1.27 V 
when discharge began. In all cases, 
discharge was continued until each cell 
dropped to 0.5 V. A typical voltage- 
versus-discharge time curve is shown in 
Fig. 10. Total time required to discharge 
10 cells is 3 hours, 48 minutes including 
time required to change cells. During 
discharge, no appreciable temperature 
change was observed in the cells or in the 
discharge resistor. 

Wilson specifications state that battery 
drain during transmission is 900 mA. The 
Wilson charger delivers 60 mA and is said 
to fully charge the battery in six to 10 
hours. My unit, operated during a bicycle 
race for five hours, provided almost con- 
tinuous transmitting. The battery per- 
formed satisfactorily. 

I should add that the cell voltage, as in- 


O 
DISCH. 


FOUR 4.79., 5W RESISTORS 
IN PARALLEL - NET 1.18.11, 20W 


Fig. 9 — Schematic diagram of W6RTK’s NiCd- 
cell discharge unit. 
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MINUTES ON DISCHARGE 


Fig. 10 — A typical voltage-versus-discharge 
time curve for NiCd cells. Load resistance is 
0.9121 ohms. 
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Fig. 11 — W6RTK’s NiCd discharge unit. 

A surplus military test instrument meter is 
mounted on the front panel. Rotary switch S1, 
near the bottom center, selects the cell under 
test and discharge. Toggle switch S2 at the left 
of the panel selects either the measure or 
discharge function. (photo courtesy WA6ITE) 


dicated by this instrument, is 1.27 V. This 
is a little high for a NiCd cell. I attribute 
the questionable reading to a faulty 
2500-2 multiplier resistor, soon to be 
replaced. 

Appreciation is expressed to WB6KZN 
for furnishing the NiCd data. — Marchal 
H. Caldwell, Sr.. WORTK 


ON-OFF INDICATOR 
FOR BATTERY DEVICE 


Have you ever wanted an on-off indicator 
on a battery-operated device but exces- 
sive current drain of the incandescent 
lamp prohibited it? The little-publicized 
LM3909N flasher/oscillator is a practical 
solution. 

The LM3909 (available from Digi-Key, 
Box 677, Thief River Falls, MN 58701, for 
69 cents) is an 8-pin DIP requiring only an 
external electrolytic timing capacitor to set 
the flashing rate of an LED. It will 
operate on potentials as low as 1.5 V from 
an AA battery, and battery life is almost 
as long as the shelf life. A couple of possi- 
ble circuits are shown in Fig. 12; Table 2 
contains additional design data. 

This little device has other applications, 
such as a square-wave oscillator or a buzz- 
box continuity and coil checker. The data 
sheets shown in the Digi-Key catalog give 
full details. — Chuck Shaw, K8ET 


Table 2 


Component Values for Flasher/ 
oscillator 


Vt 6 15 100 
Nom. 

Flash 

Hz 2 2 ARC 

Ct 400 180 180 
Rs 1000 3900 43 k 
Rfb 1500 1000 1000 
V+ 

Range 5-25 13-50 85-200 


Resistance is in ohms. Capacitance is in uF. One-watt 
resistors are used for Rg. 


NSL5027 


FOR 3V SUPPLY - 
LEAVE PIN 4 
OPEN 


FOR HIGH VOLTAGE 
NSL5027 


Fig. 12 — A useful flasher/oscillator. Top cir- 
cuit is for use with low operating voltage. The 
bottom circuit is for higher voltages, as shown 
in Table 2. 


A 1.5-VOLT REFERENCE 


When the need arises to use a low-voltage — 
reference, it is common practice to © 
employ silicon diodes singly or in series, — 
depending upon the voltage needed. ~ 
Typically, a silicon diode will act as a © 
regulator or reference at approximately — 
0.6 to 0.7 volt. By using one or more in — 
series the voltage level can be elevated. 
Following a hint given to the writer by 
W7ZOI, an LED was used to provide 
1.5-volt reference as shown in Fig. 13. The 
diode will illuminate of course, which may — 
give rise to a mild psychological trauma ~ 
for those who view the pe board with a © 
red, green or yellow glow beaming up | 
from amid a group of passive ang 
nonglowing components! : 
The diagram illustrates one use to © 
which the writer has put an LED for the 
goal of obtaining a 1.5-volt reference. The ~ 
requirement was to place gate 2 of the 
FET at —1.5 volts respective to gate 1 — 
during minimum gain of the i-f amplifier. — 
This was necessary in order to realize a — 
wide range of manual gain control by 
means of R1. This method of bootstrapping — 
the stage proved quite effective, even 
though the curves for the TI 3N211 in- 
dicate that —2 volts at gate 2 is the pre- 
ferred reverse bias. q 
This concept for LEDs is entirely 
suitable for other applications that call for 
a 1.5-volt reference. In many instances the 
LED can serve double duty as a panel- 
mounted function indicator or on-off 
lamp. — Doug DeMaw, WIFB 


I-F AMP 
3N 211, ETC. 


Fig. 13 — A nifty circuit employing an LED pro- 
viding a 1.5-V reference. 


IMPROVING RIPPLE-FREE 
CURRENT CAPABILITY OF LOW- 
VOLTAGE POWER SUPPLIES 


The schematic diagram in Fig. 14 indicates 
a modification for low-voltage power sup- 
plies to upgrade their ripple-free current 
capabilities. If the current drain pulls the 
rectified voltage down to where it is insuf- 
ficient for proper operation of the 
regulator, ripple and poor regulation will 
result. 

Typical input requirements for a 15-volt 
regulator are: 17.5 V minimum, 35 V 
maximum and 27 V recommended. This 
means that ripple excursions below 17.5 V 
cannot be tolerated. 

Addition of a second rectifier and C2 
will provide adequate voltage for the 
regulator. C2 capacitance requirements 
are not high. If a center-tap transformer is 
used, add two diodes and C2. If the ex- 
isting transformer and filter can provide 
the required output voltage (plus junction 
drop) and current to the pass transistor(s), 
ripple-free regulation will result. — 
Howard W. Johnson, W7NU 


117 VAC 


DS5-08 
(ADDED) 


7 SEE TEXT 


POWER RECEP 
PIN 7 GND. 


TERMINAL 


Fig. 15 — A ground bus connected in this man- 
ner will avoid a drop in low voltage that could 
result from poor ground connections. 


LOW LOW-VOLTAGE 
OUTPUT FROM THE HP-23 
POWER SUPPLY 


Owners of the Heath HP-23 power supply 
who find an instability of voltage or low 
low-voltage output, should check the 
ground connections, especially the one for 
C4 (Fig. 15). Even corrosion on the 
positive terminal of C4 may result in 
below normal voltage. On my HP-23 I 
found that all ground points had paint 
under the terminals, an invitation to bad 
connections. My solutions were to remove 
the paint under the ground soldering lugs 
and to run ground buses as shown in the 
drawing. — Bill Wood, WB6FXJ 


REVERSE-POLARITY PROTECTION 


1) Stop worrying about reverse-polarity 
voltage on your mobile rigs. This circuit 
will make reverse polarity an impossibili- 
ty. I use a 25-A bridge rectifier. The out- 
put of the bridge rectifier is connected to 
the rig permanently, observing the correct 


PASS 
TRANSISTOR (S) 


3- TERMINAL 
REGULATOR 


BREAK HERE 


Fig. 14 — This circuit provided by Howard W. Johnson, W7NU, will furnish ripple-free regulation 


for a low-voltage power supply. 


12 VOLTS DC 
INPUT 


~ 12 VOLTS 
OUTPUT 


Fig. 16 — A bridge rectifier can provide 
positive protection against reverse-voltage con- 
nections to your rigs. 


polarity. A 12-V supply is connected to 
the ac input of the bridge, and polarity is 
not important. The voltage to the rig will 
be slightly less than the input voltage, 
depending on the voltage drop of the 
diodes. See Fig. 16. — Henry Leggette, 
WB4MNW 


EXTERNAL POWER FOR THE 
TEMPO S-1 


The Drake TR-22C is a great little 2-meter 
machine. Its best feature is versatility — it 
operates from its own batteries, the car 
battery or a power supply. The Tempo S-1 
is an even better little machine. It, too, 
can operate from its own batteries, the car 
battery or a power supply. How? Just use 
a switch to disconnect the negative side of 
the battery and feed the external power 
through the existing charger jack. A slide 
switch is ideal for this purpose. 

Remove the cover of the S-1. Replace 
the screws to hold the circuit boards in 
place while handling. Carefully unplug 
and remove the battery pack. Mark the 
right-hand side of the case at the battery 
compartment for the switch hole. The 
hole can be made easily with the help of a 
small drill and a small flat file. Try to get a 
smooth, snug fit. Put a drop of glue on 
the ears of the switch and press it firmly 
from inside the case. Unsolder the black 
lead from the battery pack. Connect this 
lead to the center pole of the switch. 
Solder a new black lead to the battery 
pack and then connect it to one of the 
other poles of the switch. Press the poles 
down flat and cover the switch with a 
piece of tape. The battery pack and cover 
can now be replaced. 

The diagram and examination of the 
S-1 show a diode in series with the charger 
input. Diodes have a voltage drop of 0.6 
to 0.7 V. To supply a nominal 9.6 V to the 
S-1, the external voltage would have to be 
10.3. In a straightforward design (Fig. 17) 
an LM-317 voltage regulator easily 
delivers the 10.3 V. Overvoltage protec- 
tion is a must and is provided by a 1-A 
fuse and a 12-V, 10-W Zener diode. This 
device can work with input voltage from 
the car battery or any 13.8-V power sup- 
ply. Terminate the output in a miniature 


Power Supply Pointers 9-7 


INPUT FROM 
CAR BATTERY 


OUTPUT 10.3 V DC 
OR 13.8V 0C TO MINIATURE 


POWER SUPPLY PHONE PLUG 


CENTER + 


(1/2W) 
% USE HEAT SINK 


WITH LM-317 


Fig. 17 — Voltage regulator circuit for 10.3 V. 


B+ (0.9 Veys) 


AC LINE COMMON 


~-O C- (054 Vans) 


Fig. 18 — By placing the filter choke in the negative lead, only a rectifier and filter capacitor need 
to be added to obtain negative bias voltage from a high-voltage power supply. 


O B2 + (0.45 Vayc) 


O By +(0.9 Vays) 


O C- (0.54 Vans) 


Fig. 19 — The low-cost, economy power supply provides the required dc voltages for a tetrode 
amplifier. 
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phone plug. Turn off the battery, plug the " 
ac line in and don’t worry about running — 


‘out of power! — Henry Schickler, 


W2ICW 


LOW-COST BIAS SUPPLY 


Hams have traditionally placed filter 
chokes in the B+ side of a de power- 
supply filter. For receivers and low level 


_ Stages in transmitters it is the correct thing 


to do. If the choke is placed in the 
negative filter lead, capacitance to ground 
from the windings may result in a residual 
hum which cannot be filtered out. 

High-level stages and power amplifiers 
are more tolerant of a small amount of 
ripple or hum. Placing the filter choke in 
the negative lead of a high-voltage power 
supply places less stringent insulation re- 
quirements on the filter choke. There is 
also another benefit; the ripple voltage 
across the choke can be used for control- 
grid bias (C — ). Fig. 18 illustrates how this 
is done. Peak voltage across the choke is 
equal to V2 times Vays minus B+. I 
found that this scheme provided me witha 
well-regulated source of bias voltage. — 
Richard G. Brunner, AAIP 


LOW-COST, ECONOMY POWER 
SUPPLY 


Brunner’s idea for a low-cost bias supply _ 
(above) can be incorporated in the 
economy power supply found in Chapter 
5 of recent issues of The Radio Amateur’s 
Handbook. A schematic diagram of the 
resulting circuit is shown in Fig. 19. This 
economical approach provides plate, 
screen and control grid voltages from 
a single transformer. The transformer 
must, of course, be able to supply suffi- 
cient current for all three loads. — Chuck 
Hutchinson, K8BCH 


Chapter 10 


Various Notions for Various 


Modes 


DIVERSITY COMBINER FOR 
RTTY RECEPTION 


The circuit of Fig. 1 is useful for combin- 
ing two (ideally) identical, but in- 
dependently demodulated data streams 
for display or further processing. Typical 
data inputs would be from envelope detec- 
tors, tone decoders or phase-locked loops, 


SUMMING 


each responding only to one tone (mark or 
space). The data streams must be in 
phase. If they aren’t, U2D can be used to 
invert one channel by wiring one input 
HIGH. As shown, the circuit accepts logic 
levels of + 12 volts and ground. Other 
levels can be accommodated by scaling the 
input resistors. 

Here’s how it works: When both inputs 


NONINVERTING 
COMPARATOR 


AMPLIFIER 


DATA 
INPUTS 


BIAS 
GENERATOR 


NOT USED 


100k 


INVERTING 


COMPARATOR 


SCHMITT 
TRIGGER 
INVERTER 


are toggling with full logic swing the sum- 
ming amplifier is saturated and its output 
is a full-swing inverted replica of the in- 
put. This signal is then fed to the com- 
parators, U1B and C. Since these com- 
parators have complementary outputs, 
the output of U2A will be a constant 
HIGH. Meanwhile, the signal from UIA 
has been applied to Schmitt trigger U1D 


a 


DATA 
SELECTOR 


DATA 
O output 


EXCEPT AS INDICATED, DECIMAL VALUES OF 
CAPACITANCE ARE IN MICROFARADS ( pF); 
OTHERS ARE IN PICOFARADS ( pF OR yyF), 
RESISTANCES ARE IN OHMS; 

k= 1000, M=!000 O00, 


_. Fig. 1 — Schematic diagram of the diversity combiner. Operation is explained in the text. 
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and inverter U2C. The signal is finally 
gated through U2B, which acts as an in- 
verter because one input has been pro- 
grammed HIGH by the comparators and 
U2A. Because the signal path has an even 
number of inverters, the output data is in 
phase with the input. 

Now suppose one of the data channel 
inputs remains constantly Low while the 
other toggles normally. A loss of one 
tone, either to deep selective fading or 
transmitter malfunction, could cause this 
condition. With one channel input held 
LOW, the summing amplifier toggles not at 
full logic swing but from +6 to +12 
volts. This swing triggers the noninverting 
comparator (U1B), but the inverting com- 
parator (UIC) output stays Low because 
the summing amplifier output does not 
cross the + 3-volt threshold. Thus one in- 
put of U2A is held Low while the other 
toggles, making U2A a noninverting buf- 
fer. While the summing amplifier toggles 
only between +6 and +12 volts, the 
Schmitt trigger output remains Low. This 
stage has a 10-percent hysteresis band, 
preventing unwanted toggling at the 
+ 6-volt level. The Low output of UID is 
inverted to a HIGH by U2C, which places 
U2B in the inverting mode. Two data in- 
versions have taken place, so the output 
data sense is erect. 

The other abnormal condition is a con- 
stant HIGH at One input with valid data at 
the other. This situation could arise when 
an interfering carrier falls on one of the 
RTTY tones. A frozen HIGH input biases 
the summing amplifier output swing to 
the 0 to +6-volt region, which triggers the 
inverting comparator (UIC). The non- 
inverting comparator output stays Low, 
because no part of the UIA signal crosses 
the +9-volt threshold. U2A becomes a 
noninverting buffer by virtue of the com- 
parator outputs. The Low-region swing of 
the summing amplifier forces the Schmitt 
trigger HIGH and U2C Low, causing U2B 
to act as a noninverting buffer. Here 
again, the number of logic inversions is 
even. 

This diversity combiner is a worthwhile 
addition to any RTTY receiving system. 
Automatic single-tone copy when one 
tone is lost or jammed is a feature not ob- 
tainable with combinational logic alone. 
However, the circuit is not entirely jam- 
proof. If one tone is lost or interfered with 
during an RTTY character, that character 
will be erroneous. Intermittent or pulsed 
jamming of one tone can be combatted by 
forcing the affected input HIGH or Low. 
— George Woodward, WIRN 


RTTY AND THE KENWOOD TS-820 


LJ Radio amateurs who are planning to 
operate RTTY units in conjunction with a 
TS-820 transceiver, may find this infor- 
mation helpful. The RTTY input jack on 
the TS-820 may be connected directly to a 
terminal unit having an RS-232 output or 
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MIL equivalent. The polarity of the MIL 
standard is in reverse of that of the RS-232 


but works well with the TS-820. The effect ~ 


of using the RS-232 output is that it pro- 
vides inverted mark and space signals 
when transmitting. On the other hand, the 
MIL standard signals are transmitted with 
standard mark and space frequencies. It is 
not necessary to use a polar relay when 
connecting the TS-820 to a terminal that 
functions with either one of the above 
outputs. However, a polar relay is re- 
quired when the TS-820 is operated in 
conjunction with an older type terminal 
unit that functions with a 60-mA loop cur- 
rent system. — John R. Johnson, 
Customer Service, Trio-Kenwood Com- 
munications, Inc. 


LJ To interface an RTTY unit with my 
Kenwood TS-820, I use the simple tran- 
sistor circuit shown in Fig. 2. Advantages 
of this interface are that it avoids the pur- 
chase of a rather expensive relay, the pro- 
blems of contact bounce and resistance 
are sidestepped and the operator does not 
have to make keying-speed adjustments of 


TO NPN 


Se tee TRANSISTOR 
FSK OUTPUT ON3E35 


2.2knN 


PHONE PLUG 
(A) TS-820 RTTY INPUT 


Fig. 2 — An RTTY interface for use with the 
Kenwood TS-820. Any inexpensive npn tran- 
sistor may be used in place of the 2N3635. The 
filter circuit at B is recommended when strong 
rf fields exist near the equipment. 


the contacts. Furthermore, the cost is 
under a dollar. 

The circuit can be mounted inside the 
phone plug which connects the RTTY unit 
to the TS-820. Almost any junk-box varie- _ 
ty npn transistor may be installed. I use a 
2N3635. Power (13 V) is derived from the 
RTTY input of the transceiver. Addi- 
tional power may also be obtained from 
the output of TTL-2 or ST-6 terminal 
units. For those situations where rf pickup 
may affect the shift in the TS-820, the op- — 
tional filter circuit shown in the drawing 
may be added. — J. R. Popkin-Clurman, 
VE7DVS/W2BK 


WIDE-RANGE AFSK GENERATOR 


With the component values given, the 
afsk generator shown in Fig. 3 will ‘‘tune’’ 
from 50 Hz to well over 20 kHz. It is 
capable of shifting between two frequen- 
cies over 20 kHz apart. Oscillator U1 is a 
555 timer, connected as an_astable 
multivibrator. Potentiometer R2 and Q3 
are connected in series with the discharge 
resistor Rl. When Q3 is biased off, the 
charge/discharge currents for Cl flow 
primarily through R1 and R2. This series 
combination determines the lower fre- 
quency of oscillation. When Q3 is biased 
on, R2 is effectively shorted, increasing 
the frequency of oscillation because of the 
shorter time constant. Q2 causes the 
switching of Q3 to be less dependent upon 
the keying voltage. Q1 adds further isola- 
tion and acts as an inverter so that a 
higher voltage at the input of the 
generator causes a higher tone to be 
generated. The QI! collector load resistor 
will affect the level of input signal at 
which keying takes place. The 10-kQ value 
shown will result in keying when the input 
voltage exceeds | volt with a 5-volt supply. 
A value of 1000 ohms will raise the keying 
voltage to 3 volts. 

The higher frequency should be set first 
by applying an input voltage to J1 and ad- 
justing R1 for the desired frequency. To 


Fig. 3 — Circuit diagram for the wide-range afsk generator. 
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LEVEL SHIFTER 
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VOLTAGE 
33k FOLLOWER 


100k 


set the lower frequency, short out J1 and 
adjust R2. Since the output of U1 is a 
square wave, some filtering may be re- 
quired in certain applications. — Thomas 
M. Whittaker, WA9RSB 


POST-DETECTION FILTERS FOR 
DIGITAL COMMUNICATIONS 


In any radio receiving system, the goal is 
to place the selectivity as close to the 
antenna as possible. Band-pass filters 
ahead of the tone-to-logic-level converters 
serve this function in an RTTY demod- 
ulator. However, the overall signal-to- 
noise ratio (and copy accuracy) can often 
be enhanced by filtering the demodulated 
baseband information as well. 

The circuit of Fig. 4 employs low-pass 
filters having cutoff frequencies approx- 
imately 1.5 times the fundamental data 
frequencies. These filters have 18-dB-per- 
octave attenuation slopes and therefore 
pass only the fundamental sinusoidal 
component of the pulse train. Thus, a 
Schmitt trigger is used to restore the rec- 
tangular waveshape for further digital 
processing. Noise spikes having fun- 
damental components beyond the 3-dB 
knee of the filter will not have sufficient 
amplitude to overcome the Schmitt- 
trigger hysteresis. A reference potential of 
5.2 volts was chosen to center all 
waveforms in the IC output swing. (The 
324 op amp can only swing up to 10.5 
volts with a 12-volt supply.) 

Capacitance values for four commonly 
used RTTY speeds are given in the table. 
Because unity-gain amplifiers are used, 
the values are relatively noncritical. If 5% 


3-POLE BUTTERWORTH LOW-PASS FILTER 


c2 


100k 100k 


‘a 


EXCEPT AS INDICATED, DECIMAL VALUES OF 
CAPACITANCE ARE IN MICROFARADS ( pF); © 


SPEED 


OTHERS ARE IN PICOFARADS (pF OR pyr), 
RESISTANCES ARE IN OHMS; 
k= 1000, M=!000 000, 


c2 


100k 100k 


Baud 
45 
74 
110 
300 


DATA OUTPUT 
TO PRINTER 
OR DISPLAY 


PULSE 
RESTORER 


BASEBAND 
FILTER 


PULSE 
REGENERATOR 


DATA OUTPUT 


O 
(0 TO 10.5V SWING) 


5.2V 


Telegraph Speed, Filter Cutoff, C1, C2). G3; 
H 


uF uF 
0.17 0.01 
0.1 0.0058 
0.068 0.0039 
0.025 0.0014 


LIMITER 


Fig. 5 — How to implement baseband filters most effectively in a demodulator using no audio 


limiting. 


tolerance resistors are used, 10% 
capacitors will suffice. Polystyrene units 
are recommended except for the power- 
rail bypass, which can be a disc ceramic. 
Note that the Schmitt trigger inverts the 
data stream. If erect data is required, a 
simple transistor switch will serve the pur- 
pose. 

If an analog or nonlimiting detector is 
used, the baseband filters should be in- 
serted immediately after the detector, 
before the signal is digitized. The diode 
level shifter would be eliminated, and 
some other means used to establish the dc 
operating point. Hard limiting and 
another filter stage would precede the 
pulse regenerator. A block diagram show- 
ing this scheme is given in Fig. 5. 
— George Woodward, WIRN 


RTTY AND APPLE II COMPUTER 
A few months after my son purchased an 


Apple II computer I wanted to try it on 
SSTV and RTTY. After making inquiries 
at the local computer shops, the answer 
began to look expensive and complicated. 
Al Mierau, VESWZ, a local computer and 
RTTY enthusiast, showed me how he in- 
terfaced his Apple computer to his Drake 
equipment. By adapting his circuit to my 
TS-180S, I began receiving RTTY on the 
Apple computer, using the Galfo program 
— but it was upside down (mark and 
space tones reversed)! 

I tried using an opto-isolator in the 
local loop circuit for transmit, but that 
didn’t work. There just isn’t enough cur- 
rent available at the Apple Game I/O to 
drive the isolator. Glen Waldner, a 
coworker, suggested that I try a hex in- 
verter. This worked! The 7404 provided 
the necessary current for the opto- 
isolator. I used a couple of the inverters to 
get the transmitted signal right side up and 
to cure the receiving problem. 
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iN4004 
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Fig. 6 — Schematic diagram of a computer/ transceiver interface for RTTY operation. 
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Fig. 6 shows a schematic diagram of the 
circuit, and Fig. 7 gives a pc-board pattern 


‘and parts overlay. The received signal is 


picked up from the base of the keying 
transistor’ on my _ Flesher DM-170. — 
Operating RTTY using a computer is tur- 
ning Out to be another fascinating branch 
of Amateur Radio. — Bruce Rattray, 
VESRC 


OSCAR 9 TELEMETRY 
DEMODULATOR 


OSCAR 9 high-speed telemetry is sent as 

1200-baud ASCII data, transmitted as 
phase-synchronous afsk. Logic 1 is 1200 
Hz; logic 0 is 2400 Hz. The circuit in Fig. 8 
translates the afsk tones into logic levels. 
This allows interfacing with a computer or 
terminal. The principles used here could 
be applied in the design of any afsk 
demodulator. To work well, however, the 


TO PIN 15 ON 
APPLE GAME 1/0 


j 
| 


TO +5-V DC FROM 
APPLE GAME 1/0 


TO BASE OF Q3 ON DM-170 


Fig. 7 — An etching pattern for the interface circuit is shown in A. The pattern is shown full size, from the foil side of the board. Black represents 
copper. A parts-placement guide is given at B. Components are placed on the non-foil side of the board; the shaded area represents an X-ray view of 
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Fig. 8 — Schematic diagram of the OSCAR 9 telemetry demodulator. The three ICs and other components are available at Radio Shack. 


10-4 Chapter 10 


tones should have a frequency ratio of 
nearly 2 to 1. 

Received audio is fed into a series of 
three inverters that function as an 
amplifier with a gain of 10; this section 
also converts the tones into square waves. 
An additional inverter and S1 allow the 
operator to select the phase of the incom- 
ing data. When receiving high-speed 
phase-synchronous data, the first half cy- 
cle of each tone must be negative going. 
The position of S1 will depend on: your 
receiver; recorded data may require the 
switch to be in the opposite position. Tim- 
ing pulses are generated in the 555 timer, 
fed through an inverter and then to the 
clock input of a 4013 data-type flip-flop. 
The timing chart in Fig. 9 shows how the 
circuit functions as a discriminator. The 
SENSE switch, S2, is used to select high 
level for logic 1 in the erect position and 
high level for logic 0 in the invert position. 

To calibrate the unit, feed an 1800-Hz 
tone from an audio oscillator into the 
audio input and adjust R until the 555 
output is on the threshold of changing 
state. Swing the oscillator frequency up 
and down to verify this condition. 

This circuit works well with a strong, 
noise-free signal at 1200 baud. For a copy 
of the telemetry allocations and equations 
for decoding all 60 channels, please send 
$1 and an s.a.s.e. to ARRL, OSCAR 9 
Telemetry, Club and Training Dept., 225 
Main St., Newington, CT 06111. — Steve 
Gomez, KE5O 


USING THE ALLIANCE U-100 
ROTATOR FOR ELEVATING 
SATELLITE ANTENNAS 


While it is possible to communicate 
through the OSCAR satellites using a 
fixed antenna elevation of 30 degrees, it 
is desirable to have some means of ad- 
justing the antenna in order that it may be 
pointed more directly at the satellite. The 
rotator used should have a direct readout 
of elevation angle and be of the type that 
allows the rotating mast to pass complete- 
ly through the body of the rotor. The 
Alliance model U-100 is one rotator that 
fulfills these requirements. Dimensions 
for a mounting plate are shown in Fig. 10. 
The 1/4-inch thick aluminum plate is 
fastened to the support mast with two 
U-bolts and clamps. One side of the rotor 
shell has a protrusion to keep the rotor 
from sliding down the mast when 
mounted normally. This part of the 
casting is removed with the aid of a 
hacksaw, and the rotor is mounted on the 
plate. The U-100 was not designed to 
withstand severe lateral force, and the 
loads on either side of the unit should be 
balanced. If it is desired to elevate a very 
heavy antenna, such as a 10-meter beam, 
some sort of thrust bearing should be 
devised to relieve pressure on the rotor 
bearings. Bear in mind, rotators of this 
type were designed for occasional turning 
of TV antennas. The internal gears will 
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Fig. 9 — Pulse timing diagram for the OSCAR 
9 telemetry demodulator. The 555 timer (Fig. 8) 
is triggered by a negative-going pulse. Data at 
pin 5 is set into the 4013 flip-flop on a positive 
going transition at pin 3. 


Fig. 10 — Mounting plate dimensions. 


not tolerate excessive torque resulting 
from attempting to elevate a heavy 
system. — James Kearman, W1XZ 


A TUNING AID FOR SSTV 


‘Slow-scan television reception requires 


that the receiver be tuned to the proper 
Frequency. During ssb voice reception we 
find this ‘‘proper frequency”’ rather easily 
by tuning the receiver dial until the voice 
pitch we hear coming out of the speaker 
sounds natural. However, it isn’t quite 
that simple when we’re tuning an SSTV 
signal. Unless we possess a gift known to 
musicians as perfect pitch, we have no 
way of knowing just by listening that the 
audio tones are correct for the tuned cir- 
cuits of the receiving monitor. Observing 
the picture being received is usually of lit- 
tle help because of the slow movement of 
the trace. We must therefore rely on some 
form of tuning aid. 

Fig. 11 shows the diagram of a relative- 
ly simple and inexpensive aid. It uses an 
LED as an illuminated indicator. When 
the signal is properly tuned, the LED 
flashes on and off as the 1200-Hz sync 
pulses are received, fifteen 5-millisecond 
pulses per second. (Every eight seconds, 
one of the pulses is of 30-ms duration.) 
The eye tends to integrate these flashes, 
and the LED appears to be pulsating while 
illuminated continuously. This is not the 
case if the signal is improperly tuned. 

There are conditions of mistuning 
which will at times cause the LED to glow 
almost continually. Such conditions occur 
when the received picture is of 


predominantly one tonal range. For ex- 
ample, it is possible to mistune a 
predominantly black picture signal so the 
‘*black’’ frequency (normally 1500 Hz) 
passes through the 1200-Hz filter section 
of the tuning aid and keeps the LED glow- 
ing most of the time. With such tuning, 
the sync pulses would then be received at 
900 Hz. However, a little experience with 
the tuning aid allows one to recognize 
without difficulty that, under such condi- 
tions, the rhythmic pulsations of the LED 
are missing. Herein lies the reason that 
pulse-stretching or integration circuitry is 
not used to keep the LED glowing con- 
tinuously. Such circuitry hinders more 
than it helps to find the correct tuning 
point for the signal. 

U1 of Fig. 11 is a dual op amp. 
Although the power supply connection is 
shown as 12 volts, potentials up to 28 volts 
may be used. UIA functions as a limiter, 
and will limit an input signal of only 25 
mV pk-pk. The two 1N914 diodes in the 
input section provide protective limiting 
for the op amp. 

Following the limiter, L1 and Cl forma 
single-section filter tuned to 1200 Hz. The 
1N270 diodes and 0.01-uF capacitor rec- 
tify and smooth the 1200-Hz audio into 
dc. This de is fed to UIB, which has an 
adjustable threshold to switch the LED on 
and off. The 1200-Hz filter itself could be 
made in the form of an active filter. This 
would require additional op-amp cir- 
cuitry, and those who favor this approach 
over the use of the 88-mH toroidal induc- 
tor are encouraged to pursue it. 


An unmodified 88-mH toroid should be 
used for L1, and Cl may be a stock-value 
capacitor or appropriate combination. 
Some builders may wish to precision tune 
the filter to 1200 Hz with the aid of a fre- 
quency counter. This is best done after the 
remainder of the circuit is completed, so 
the filter is tuned under operational condi- 
tions. Before doing this, however, it 
would be wise to check the receiving 
monitor, as its own sync circuitry may 
operate most effectively at a frequency 
several hertz removed from 1200. Preci- 
sion tuning is not essential for satisfactory 
use of the instrument. 

The limiter balance should be adjusted 
first. Ground the audio input connection 
and, using a voltmeter, perform a coarse 
adjustment of the balance control by set- 
ting the voltage at pin 2 of U1 to exactly 
equal that at pin 3. If this condition can- 
not be reached within the range of the 
control, it is because one or more of the 
4.7-kQ. voltage-divider resistors are some- 
what removed in value from nominal. In 
this case selection of another 4.7-k0Q 
resistor or paralleling one resistor with 
another of much higher value (27 to 47 
kQ) is in order. Next measure the voltage 
at pin 1 of U1. Slowly adjust the balance 
control in either direction and note that 
just a small adjustment causes the voltage 
to swing from | V to 11 V. (This range will 
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be greater for supply potentials higher 
than 12 V.) Carefully perform a fine ad- 
justment of the control by setting it for a 
voltmeter reading at pin 1 of six volts (or 
one-half the supply voltage). 

If you have _an oscilloscope, you can 
check the balance adjustment by injecting 
a very low-level audio signal at the input 
of the tuning aid. Monitor the waveform 
at pin 1 of the IC. A signal below the 
limiting threshold should appear as a sine 
wave. As the level of the signal is increas- 
ed, the top and bottom of the sine wave 
will be clipped symmetrically if the 
balance is correct. 

The threshold adjustment for U1B acts 
as an intensity control for the LED. Its 
setting is not crucial, and in operation it 
almost becomes one of personal prefer- 
ence. With no signal at the input the LED 
will glow continuously at one extreme set- 
ting of this control. Back the setting off 
until the LED becomes extinguished. Now 
connect the SSTV signal from a camera, a 
tape recorder, or from a received signal 
that you know is properly tuned. The 
flashing or flickering of the LED will be 
readily apparent. As the control is backed 
off farther from the setting obtained 
earlier, the intensity of the flashes will 
diminish. You can find a setting for which 
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Fig. 11 — Circuit diagram of the SSTV tuning aid. Both controls are of linear taper. All fixed 
resistors may be 1/4 watt. All capacitors excent C1 may be disc ceramic. 


C1 — 0.2 pF Mylar or polystyrene. This value 
may be obtained by connecting two 0.1-uF 
Capacitors in parallel. 

Di — LED, Radio Shack 276-041 or equiv. 


the LED will glow only during the 30-ms 
vertical sync pulse, once every eight 
seconds. The setting should be advanced 
slightly from this position, so that a flash 


L1 — Surplus 88-mH toroidal inductor. 
U1 — Dual operational amplifier, type 5558, 


8-pin dual in-line package. 


is observed for every sync pulse. Find the 
setting you prefer most by tuning around 
some SSTV signal frequencies on the air. 
— Jerry Hall, KITD 
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TRACKING CATV LEAKS 


When a CATV leak causes interference to 
your Amateur Radio reception you can 
use your portable or mobile equipment to 
locate the leak. But what do you do if the 
interference is only in the other direction 
— your transmissions disrupt TV recep- 
tion? There may be a simple solution to 
this problem, too. 

_ Many CATV systems also carry fm 
broadcast stations. If the cable system in 
your area does, and if one of those sta- 
tions is beyond car-radio range, there is 
indeed a simple answer. Tune your fm car 
radio to a station that can be heard ex- 
clusively on the cable. Drive along the 
cable while listening to the radio. As you 
approach a leak, the signal level will in- 
crease considerably. When you locate a 
source of leakage, it should be reported to 
the CATV system operator. Give a street 
address or the number of the nearest 
utility pole. — Robert V. C. Dickinson, 
W2CCE 


WI1FB ADVICE SOLVES TVI 
PROBLEM 


We are particularly grateful to Doug 
DeMaw, W1FB, for his product review on 
the Kenwood TS-520S (May 1978 QS7). 
The advice he provided solved a burden- 
some TVI problem that plagued TV recep- 
tion in the homes of three of our 
neighbors. One neighbor was especially 
uncooperative and downright disrespect- 
ful. 

I had read thousands of words on TVI 
including the FCC’s new TVI brochure 
before coming across the WIFB review. 
We followed Doug’s recommendations to 
the letter except for the lead to the blower. 
That we shielded with aluminum foil, 
which in turn was grounded to the screen. 
Next, high-pass antenna filters were add- 
ed to the TV sets. In one case replacing an 
alligator antenna clip with a direct con- 
nection between the twin-lead and the 
antenna terminals noticeably reduced the 
interference. 


We now enjoy operating our TS-520 
with no worries about TVI. Therefore, 
we’d like to suggest that all transceiver 
and transmitter operators experiencing 
such interference problems read Doug’s 


review. — Phil Hartz, WDOFFX and 


Bonnie Hartz, WD@HHB 


TELEPHONE RFI 


(1) When telephone company installers 
failed to cure RFI on my telephone line by 
means of the customary company 
capacitors and inductors, I came up witha 
solution to the two-year old problem that 
also bothered my neighbor’s line. The in- 
expensive remedy is to insert ferrite beads 
in the line at the terminal block. With the 
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rf field generated by my Swan 700-CX, I 
needed only one bead on each wire going - 
to the various extension outlets in the 
house. Where the rf field is very strong, 
three beads may be necessary. Beads that 
are suitable for this purpose are Amidon’s 
no. FB-75B-101. 

Convinced of the effectiveness of the 
beads on my telephone line, the company 
agreed to try a set on my neighbor’s 
phone. Again the little ‘‘jewels’’ did the 
job. — Lee F. Blodgett, WOTGO 


(J Since I got my linear amplifier I have 
had telephone-interference problems in 
my own house. I ran tests with Southern 
Bell celephone Co. adding the usual 
capacitors and chokes, and even replacing 
the telephone wires in the house with 
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Fig. 1 — This filter circuit is designed to eliminate TV! from Drake TR-4 transceivers. The heavy 
lines show circuit changes. With the aid of a loosely coupled dip meter placed near L1, tune L1 to 
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shielded cable. No improvement! 

Then I ran across an article in June 1966 
QST, by James R. Balmer, W8KRS, 
describing the 425-RF network. I called 
Southern Bell and asked for one of these 
and found there is a newer edition for the 
500-series telephones, a model 500J. 
Southern Bell installed the 500J filter and 
it completely eliminated my trouble. 
— Bill Asbury, WB4GYZ 


C) Fortunately there is no telephone in- 
terference while my _ transmitter is 
operating on 10, 15 and 20 meters. But 
when it is on 40 meters, strong RFI oc- 
curs. After the telephone company tried rf 
chokes and bypass filters with no success, 
I reasoned that the telephone line might 
have a resonance at some multiple of a 
quarter-wavelength at 7 MHz. The phone 
company then added 15 feet of line to 
their circuit. This resulted in detuning the 
telephone line and eliminating the RFI. 
— Sam Peck, W6CQR 


DRAKE TR-4 TVI PROBLEM SOLVED 


I’ve experienced a TVI problem with my 
Drake TR-4. For the benefit of others 
who may have this difficulty, I wish to of- 
fer my explanation of the cause and cure. 

Problem: Harmonic interference ap- 
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peared on TV channel 2 when my TR-4 
was operating on 14 MHz and on channel 
4 when the transceiver was on 21 MHz. 
Use of a low-pass filter at the output of 
the transmitter and high-pass filters on the 
TV sets partially eliminated the TVI. Fur- 
ther steps had to be taken for a complete 
cure. 

Cause: Strong radiation on the 2nd, 3rd 
and 4th harmonics was noted. A low-pass 
filter effectively reduced interference 
received via the transmitting antenna. 
With the help of a search loop and spec- 
trum analyzer, I established that un- 
desirable harmonic radiation was coming 
from the chassis. Further investigation 
disclosed the presence of relatively strong 
harmonics at the grids of the 6JB6 final 
amplifiers. These unwanted signals passed 
right through [or perhaps around — Ed.] 
the 9.0-MHz sideband crystal filter. Cor- 
recting this condition and eliminating har- 
monic content in the final amplifier by ad- 
justing the amplifier for proper linearity 
brought the matter to a successful conclu- 
sion. 

Cure: Oscillator distortion was cor- 
rected by installing a 9.0-MHz parallel- 
resonant circuit (Fig. 1) from the wiper of 
the carrier balance potentiometer to the 
cathode circuit of V16. This circuit is 
tuned to approximately 9.0 MHz with the 
aid of a dip oscillator. Final adjustment is 


accomplished by observing an oscillo- 
scope connected to the grids of the 6JB6 


' amplifiers while tuning for maximum 


amplitude. The transmit-gain poten- 
tiometer should be set in the linear region 
(about the nine o’clock position) for this 
adjustment. Realignment of the 9.0-MHz 
oscillator according to instructions in the 
Drake manual is also required. 
Linearizing the final amplifiers is done 
simply by providing for additional 
cathode degeneration. To do this merely 
remove the 470-pF capacitors from pin 3 
of the 6JB6 amplifiers. The power reduc- © 
tion is not noticeable. 
Results: Harmonic radiation from my 
TR-4 was reduced on 14 MHz as indicated — 
in the table. Measurements were taken at 
the output connector. — J. H. Mehaffey, — 
Vice President, Engineering, Solid State 
Systems, Inc., Marietta, Georgia 


SWITCH TO SAFETY AND 
PREVENT TVI, TOO 


I’ve had a problem with a 20-dB-over S9 — 
buzzing noise interrupting my QSOs and 
phone patches. My XYL reported that 
this same noise wiped out. our stereo. It 
could also be heard in all of our portable — 
radios. Not being able to pinpoint the 
problem myself, I called on the assistance — 
of the Pacific Gas and Electric Company, — 
our local power company. A man was sent 
out to see what he could find. After climb- — 
ing two poles on our street and checking 
all connections he could find nothing 
wrong so frustration set in. We started 
ringing doorbells to inform neighbors that — 
their power would be off for a short time 

to conduct some tests. At the second 

house, pulling the main switch stopped 

the buzzing. The problem was then 
isolated to the contacts behind a fuse in 

the main power panel. , 

In the fuse holder, a screw-in type, 
there is a cork washer held in place by the — 
screw. This washer was burnt and quite 
brittle, allowing an arc to jump from the © 
center (hot) contact to the surrounding — 
housing (ground). According to the 
power-company man, this type of prob- — 
lem is an extreme fire hazard, especially in — 
older homes where the electric service — 
does not pass through a metal conduit. 

What made this probiem so difficult to 
isolate was that the buzzing noise was in- — 
termittent. It would come on for one 
second to perhaps ten seconds and last for — 
upwards to four hours each evening. 
Speculations were that the cause might be — 
an electric heater for a tropical fish tank, 
electric blanket or other type of heating — 
device. 

Should anyone have this type of in- 
terference, you might have the fuse — 
holders checked by an experienced electri- 
cian. Most power companies. will in-— 
vestigate and even repair, in some cases, 
the cause of this type of QRN, free of | 
charge. They may not have any better 


equipment to isolate such a problem than 
you have, but they certainly are aware of 
all the possible causes and have the ex- 
perience in coping with them. — Vern 
Hajek, K6UGS 


OBI 


These days many appliances have been 
relegated to control via solid state devices 
and microprocessors. I would like to pass 
along my account of an unusual sort of in- 
terference — ‘‘OBI’’ or oil-burner in- 
terference. It developed after we had a 
temperature modulator installed on our 
oil-hungry oil burner. This unit sports a 
solid state temperature comparator used 
in modulating the boiler water tempera- 
ture. During a QSO on 40-meter cw, not 
long after the unit was installed, my XYL 
came running into the shack shouting 
something about the oil burner copying 
my code! I made a brief on-the-air test 
and sure enough, the control relay in the 
unit was happily following my keyer, and 
in turn it was keying or trying to key the 
whole burner system on and off. The ther- 
mistor leads connected to the control unit 
were picking up rf. A few properly placed 
bypass capacitors on the thermistor input 
leads solved the problem and the oil 
burner now happily perks along while I’m 
on 40-meter cw. I am proud to report 
what I believe is the first documented case 
-of OBI and the cure. Those anticipating 
adding one of these energy-saving gadgets 

to an oil burner or knowing of a neighbor 
sporting a new device of a similar nature 
should be wary! Many dealers, I am sure, 
and possibly manufacturers, are not 
aware of the possibility of rf pickup in 
such units. Thermistor leads, in some 
units, can be quite long. — John H. 
Thomas IIT, W3FAF 


ANOTHER FURNACE-RELATED 
PROBLEM 


Exasperation barely describes the agony a 
line noise subjected me to by not only wip- 
ing out my reception on 160 and 75 meters 
but also by overriding the reception of a 
50,000 watt be station just 15 miles away. 
As with many other interference prob- 
lems, it was intermittent and difficult to 
trace. Sometimes it would be on for a 
minute or less but other times it would last 
for five minutes or more. 

After putting up with the static for 
two years, during which time I carefully 
checked out everything connected to our 
service drop, quite by chance I found the 
source was the furnace in a house across 
the street. A pitted relay associated with 
the domestic hot water system in the fur- 
nace was at fault. The owner was glad to 
have it replaced, for it had been doing a 
thorough job of tearing up his TV recep- 
tion. — Stu Leland, WIJEC 


MORE THOUGHTS ON TACKLING 
RF FEEDBACK 


As I read Hints and Kinks in the June 
1981 issue of OST, I noticed the informa- 
tion on curing TVI related to the TR-7 
SWR sensor. Although I am not sure of 
the cause for the problem, I’d like to offer 
a ‘‘possible’’ for consideration. 

When rf feedback plagued my Ten-Tec 
540 on 10 and 15 meters, I, too, thought 
the problem was in my Transmatch. 
Because my tuners are home built, I tried 
several alternative circuits including the 
SPC, the original universal circuit and the 
Rhode version (basically a modified L net- 
work). None of these provided a perma- 
nent cure. 

While doing some touch-up. ad- 
justments on the transceiver, I discovered 
that the feedback problem disappeared 
when the aluminum cover was removed 
from the rig. Experimenting, I slipped the 
cover back on and found that the feed- 
back reoccurred when the cover was about 
half on. In my rig, the output harmonic 
filters are contained in a compartment 
which is not shielded on top. Apparently 
rf current from the filter inductors 
(toroidal) would leak and travel along the 
aluminum cover where they would couple 
with the input transformers of the driver 
— voila! feedback. 1 fashioned a shield 
cover for the filter compartment and the 
problem was completely cured regardless 
of the Transmatch circuit. 

Perhaps the same construction problem 
exists with other solid-state gear. If so, 
shielding the output filter compartment 
may be the cure for rf feedback problems. 
Although mine may have been an isolated 
case, I share it for whatever benefit it may 
have. — Steve Kapplin, W4YVP 


OPEN-WIRE STUB PUTS THE 
KIBOSH ON TVI 


Recently, Karl Riehs, WB4KKI, and I 
decided to place a pair of old 6-meter a-m 
rigs back in service. To our dismay, we 
found ourselves being accused of 
operating ‘‘TVI generators’’! Faced with 
this disappointment, we set forth with the 
old ‘‘do or die spirit’’ to find a cure for 
our problem. 

Both of us operate our transmitters 
with 10 watts output. Our antennas are 
three-element beams 30 feet above 
ground. Neither low-pass filters in the 
transmission lines nor high-pass filters on 
the TV sets solved the problem. At the 
suggestion of Sam Hall, K4AME, we in- 
stalled an open wire stub on the back of 
my TV. Now I am able to point my beam 
directly at the TV antenna with no trace of 
TVI. 

Fig. 2 shows how dual-lead TV trans- 
mission line can be connected as a stub. 
The line should be trimmed 1 to 2 inches 
at a time until the interference disappears 
on channel 2. We found that some shorter 
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13 FT OF TV TWIN LEAD 


OPEN 
(NOT SHORTED) 


Fig. 2 —'A simple solution for some trans- 
mitter-related interference problems affecting 
TV reception is shown above. This trick-of-the- 
trade has been a popular cure since the TV era 
began after WW II. 


‘lengths of transmission line will work but 


they can affect the color on some sets. The 
stub seems to work better if it is not 
formed into a neat coil. — Doug Reid, 
WD4LNW 


LEAN BURN UNIT SUBJECT TO RFI 


The computer on the Lean Burn unit of 
the 1978 Chrysler LeBaron is unshielded 
and highly sensitive to rf in the excess of 
30 watts output from a transmitter. 
Malfunction is intermittent and results in 
rough engine performance and wildly 
varying mpg from 25 to 10. 

Although at the time of this writing 
Chrysler admitted such a problem existed, 
they have not issued a field bulletin or 
produced a modified computer. Anyone 
who has had this problem is advised to 
place a hot-line call to the Engineering 
Department at Chrysler in Detroit for ad- 
vice. You can feel quite certain there is 
nothing wrong with your computer (they 
cost $145 installed). The prescribed 
remedy is crude but seems to be effective 
so far. Would you believe the cure is to 
wrap the computer case in aluminum foil? 
— Lowell C. Stanley, WAYOLL 


BLAME THE RAIN GUTTER! 


After I installed a 40-meter inverted-L 
antenna (April 1977 OST), everything was 
fine except that my neighbor did not enjoy 
the effects of cw on his TV screen. 
Besides, the SWR changed with the 
weather. Since my neighbor did not plan 
to get into Amateur Radio and did not 
need the video code practice, a balun was 
installed at the feed point of the antenna 
to prevent rf current from appearing on 
the coaxial cable shield. The rig already 
had a low-pass filter at the output. I noted 
that the antenna came within 10 ft. of a 
rain gutter that I then decided to ground. 
Now the SWR is stable with a range of 1.1 
to 1.5:1 across the 40-meter band. Very 
likely the gutter had become oxidized at 
the joints and straps and developed the 
TVI whenever the transmitter was keyed, 
then radiating the interference. 

If you are having a similar problem, 
take a look at those gutters and other 
metal objects or structures near your 
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antenna. They could be the cause of your 
difficulties. Clearing up TVI can keep 
your neighbor happy like mine is. — Dale 
Lierman, N6ACX 


CAPACITOR ELIMINATES 
RECEPTION BUZZ 


In order to operate on 160 meters with my 
80/40-meter dipole, I tried the old trick of 
connecting just the center conductor of 
the coaxial line to my equipment. With 
this arrangement, the antenna loaded my 
KWM-380 very well (almost 1:1 SWR), 
but reception was affected by a loud buzz. 
That the source of the noise was in or near 
the shack seemed evident from the 
troubleshooting search I made with a 
small a-m receiver. Unplugging the dc 
supply to the 2-meter rig reduced the noise 
even though the power switch was off. 
Another receiver tuned to the 160-meter 
band showed the presence of the noise 
from the broadcast band to 2 MHz. With 
either of these sets in operation, I noticed 
reception of the noise was affected by 
connecting or disconnecting various 
devices in the room. When I turned the 
KWM.-380 off, the buzz disappeared. I 
then remembered having the same prob- 
lem with a TR-7 once before. In that case 
the trouble was in the power supply. Rec- 
tifier hash from the low-voltage rectifiers 
was the culprit. I placed a 0.05-yF 
capacitor across the secondary of the 
power transformer, and the hash disap- 
peared. I find that this problem is not un- 
common with low-voltage/high-current 
dc supplies. The hash is carried down the 
ac lines and is picked up by the receiver. 
In this case it was a simple problem, witha 
simple cure. But sometimes finding those 
simple problems can make you feel simple 
minded! — James Beckett, WA2KTJ 


PONG GAME CAUSES TVI 


Recently, severe TVI appeared on both 
TV sets in my home whenever I operated 
on 40-meter cw. Each set was equipped 
with Drake TV-300-HP filters. The 
kilowatt transmitter has a Drake TV-3300- 
LP low-pass filter. Interference was most 
severe when running full power, but was 
still present to a lesser degree when I used 
my Collins 32S-3 exciter alone. A spec- 
trum analyzer proved the fault was not 
with the exciter. 

“After much detective work, I found 
that a Super Pong IV TV game, which my 
sons had connected to the small TV set in 
their bedroom, was to blame. The power 
cord to the game had been unplugged and 
the remote antenna switch was in the TV 
position, thereby disconnecting the game 
from the TV antenna terminals. Yet the 
game was rectifying my 7-MHz signal and 
generating plenty of harmonic-type 
energy. When the cable from the game 
console was disconnected from the remote 
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antenna switch, the TVI disappeared. 
Those amateurs who experience TVI in 
their homes should not overlook similar 
equipment as a possible source of such in- 
terference. — D. A. Contini, N4SA 


ELIMINATING RFI IN 
ELECTRONIC CHIMES 


The hostile electromagnetic spectrum has 
yet another victim, the Heath TD-1089 
programmable electronic chimes. The VF 
amplifier is the major culprit, responding 
even to passing mobiles! This problem, 
caused by input junction rectification, is 
readily cured by placing a 100- to 1000-pF 
capacitance across pins 2 and 3 of R28 
(volume). 

Because of the low fidelity of this unit, 
insertion of the high-frequency cutoff has 
little aural effect on the chimes. The last 
vestiges of Morse-keyed transmitter in- 
terference are removed by the application 
of 0.01-uF disc capacitors from the V., to 
Vee right at the cases of all integrated 
circuits (ICI through ICS) and low-pass 
networks to the front and rear door- 
button circuits and the 16-V ac line. The 
100-uH inductors respectively replace the 
orange, green and blue wires which are 
found at points A, B and D. From each of 
these points, to complete the filter, a 
0.01-uF capacitor is connected to ground. 
Grounding of common terminal G may 
actually enhance RFI even when the isola- 
tion point of the unit is assured as above. 
— J. Grigg, W9BK 


USEFUL TOOL FOR TVI REDUCTION 


When you start working on your rig to cut 
down harmonic radiation, you’ll find the 


Fig. 3 — Handy probe 
for use witha 
wavemeter in conduct- 
ing tests to reduce 
TVI. The construction 
of the probe, which is 
made of the new 
tubular twin-lead, is 
discussed in the text. 


gadget illustrated in Fig. 3 a handy addi- 
tion to your bag of tricks. It is a pickup 


‘loop designed to permit easy and constant — 


coupling to dc leads, feeders, tank coils, 


and so on, to make your indicator a more ~ 


useful and reliable device. 


An 8-inch length of the new tubular 
300-ohm twin-lead is used to form a hair- — 
pin loop. The wires at one end of the piece — 


are joined, forming the loop, and a conve- 


nient length of 75- or 150-ohm twin-lead is — 


connected to the other end, running to a 


single-turn loop that fits around the coil in % 
your harmonic indicator. A’ 1/8-inch slot — 
is cut through the side of the hollow twin- — 


lead, as shown. The little notches near the 


ends of the slot permit you to clamp the — 
lead you are checking within the ‘‘probe’’ j 


so that the lead and the hairpin loop run 


parallel for several inches. This provides — 
maximum coupling to the lead, and also © 
insures that the degree of coupling will re- — 
main constant while you work on the rig — 
to reduce the amplitude of the harmonic — 
flowing in that lead. Thus you won’t have — 
to wonder whether the ‘‘reduction’’ inthe 


harmonic was a result of the change you 
made, or of a difference in the degree of 


coupling from one measurement to 


another. 


The bare wires exposed at the joints in — 
the probe may be insulated by melting a © 
little of the brown dielectric from a scrap — 
of the twin-lead and flowing it on over the © 
joint, as is done in making up the center — 
joint in twin-lead folded dipoles. You can — 
then use the probe around fairly high © 


voltages without fear of electrocution. It 


is also possible to push the probe through ~ 
small openings in the shielding of your rig — 
to determine how much of the harmonicis — 
still left inside. In low-power transmitters 
it is even possible to place the pick-up — 


probe right inside the tank coil. 


When using the slotted probe to check — 
an open-wire feed line, bow one side of 
the feeder for about six inches of its length — 
and clamp the bowed portion inside of the — 
probe. In this way you’ll be able to check 
the effectiveness of your antenna coupler — 
in knocking down the harmonic that gets — 


out by way of the antenna. 


The use of the pickup loop discrimi- — 


nates against stray pickup from the fun-— 


damental signal, and gives you a reading ~ 
of the harmonic only. In addition, it per- — 


mits you to place the indicator on the 


bench, freeing the hand that would other- — 
wise hold it to make adjustments on the — 
rig. If you’ve tried to maintain constant — 


coupling to a given circuit and make ad- 


justments on that circuit at the same time, — 


you’ll know what we mean! With this 


gadget it’s easy. — Richard E. Smith, 


WIFTX 


ANOTHER TVI HINT 


I have a high-gain transistorized vhf/uhf 4 
amplifier located at the antenna for my © 


. 


TV system. With a high-pass filter at the 
input of this amplifier, fundamental 
overloading was still evident when 
operating my transmitter on any band 
higher than 40 meters. While I wanted to 
install a high-pass filter on the output 
of the amplifier, that was not practical 
since the leads from the amplifier carried 
60-Hz ac. 

My alternative was to place two Miller 
no. 4652 1-mH rf chokes across the high- 
pass filter as shown in the diagram. This 
arrangement permitted the installation of 
the filter at the output of the amplifier 
and at the same time the ac power could 
be passed to the amplifier. Troublesome 
rf interference was then adequately con- 
trolled. — John C. Pelham, WIJA 


TVI AT W8MHK CURED BY 
SIMPLE FILTER 


In a fringe TV area, radiation from the 
power cable of a Kenwood TS-520 could 
present an interference problem. If so, the 
following will help. 

Remove the power cable and then take 
the cover off the Jones-style plug. Mount 
two 0.005-uF disc ceramic capacitors from 
each ac input pin to ground. I suggest 
these be rated at 1 kV. The ground pin 
normally has a green wire connected to it. 
Insulate the capacitor leads so that they 
will not short to the metal cover. 
Reassemble the connector and enjoy trou- 
ble free TV reception. — Ben Harrison, 
W8MHK 


DIMMER SWITCH NOISE AND 
HANDLING VOLTAGE SPIKES 


Radio-frequency interference from SCR 
dimmer switches is one of the more recent 
forms of noise to plague radio amateurs 
and other radio listeners. The bargain 
type dimmers cause considerable in- 
terference to not only radio but also 
television reception. Fortunately, not all 
dimmers are to be blamed. Two of the 
* more expensive units that are essentially 
interference free are the single-pole Circle- 
F SCR dimmer switch, model 7032, and 
the Circle-F 3-way dimmer switch, model 
7033 Ig. 

Voltage spikes on ac lines that supply 
energy to solid state devices can result in 
blown transistors. In a matter of 10 
milliseconds, a number of components in 
a solid-state power supply can ‘‘bite the 
dust,’’ even if the equipment is turned off 
but otherwise connected to the ac line. 
The voltage appears between ground and 
the unswitched side of the power source 
connected to the rig. Even. solid-state 
finals can fall victim to such a situation. 
An isolating ground type line filter is the 
answer. Electronic Speciaities, Inc., of 
Natick, Massachusetts, manufactures 
such a device, which is well suited for use 
by computer buffs. A surge of the type 


Fig. 4 — Modification of a high-pass TV filter 
for use with a vhf/uhf amplifier. 


mentioned here can be caused by a 
number of devices that are switched on 
and off, such as electric water heater ther- 
mostats. — Lee F. Blodgett 


LUBRICATION SOLVES NOISE 
PROBLEM 


What is commonly called alternator noise 
may not always be caused by the alter- 
nator. In trying to solve such a problem 
connected with my mobile installation, I 
narrowed the possibilities down to the 
rotor in the distributor. I found that the 
rotor lubrication pad was dry and making 
a high-frequency squeal that resulted in 
the electrical interference. A light spray 
of household oil on the lubricating pad 
solved the difficulty. — Thomas Martin, 
WD4ACW 


A FAULTY BALUN = TVI! 


A popular brand of balun turned out to be 
the cause of a severe case of all-channel 
TVI when the station was operated on 80 
and 40 meters while using a two-band, 
coaxial-cable fed dipole antenna. 

After weeks of checking and rechecking 
everything in the shack, and installing a 
new TV antenna and feed line, the balun 
was replaced in a moment of despair. 
Eureka! 

There were no apparent signs of failure 
of the old balun. The SWR remained nor- 
mal. When the station was operated at 100 
watts, the interference was intermittent, 
but at a kilowatt the interference was con- 
stant. With the defective balun in the 
antenna I was reading 4 volts of rf across 
the TV antenna terminals, but with the 
replacement it dropped to a fraction of a 
volt, just enough to make the meter needle 
flicker. The balun had become a nonlinear 
device which generated harmonics be- 
cause of poor internal connections. — 
Mort Waters, W2NZ 


CATV TVI 


This information should be of interest to 
any ham operating in a community or 
condominium complex served by cable 
television. After being informed that I was 
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causing TVI on several occasions, some 
investigatory work seemed necessary. The 
problem stemmed from the loss of con- 
tinuity in the outer shield conductor on 
the CATV feed line from their main 
feeder to subscribers’ sets. In each case, 
the connectors joining the feed line to the 
main line had corroded to the point where 
the resistance between the feeder and the 
main line was on the order of 40,000 
ohms. The subscribers still received 
reasonably good quality pictures, but igni- 
tion noise and other forms of interference 
were also present. The CATV people were 
advised of the situation and have been 
most cooperative in resolving the prob- 
lem. — Richard M. Purinton, WISX 


TVI TIPS 


(1) I had TVI and hi-fi interference com- 
plaints while operating cw in the 21-MHz 
band. The TV set was a 21-MHz i-f job 
that had a high-pass filter installed. The 
filter cut the interference down con- 
siderably, but when my beam antenna was 
pointed directly at the set (which was over 
100 feet away) interference with the sound 
channel was encountered. Adjustment of 
the TV volume control had no effect on 
the interference. The hi-fi interference 
became conspicuous when the beam was 
turned in the direction of the set. 

I decided to tackle the problem and 
found that I could completely cure the 
trouble by connecting a resistance of 50 to 
100 kQ in series with the grid of the first 
audio tubes. I used a 7-pin miniature test 
socket tube adapter (Peco TV7) and a pin 
adapter (Peco TVS9) and installed the 
resistor so as to be in series with the grid 
when the adapters and tubes were re- 
placed in the set. — Frank J. Platner, ex- 
W8FGV 


() When using a transceiver with an ex- 
ternal speaker, you can prevent possible 
TVI by inserting an rf choke in series with 
each of the speaker leads. Otherwise the 
speaker leads might become radiating 
antennas. — Richard  Mollentine, 
WAQKKC 


A POSSIBLE TVI CURE 


While trying to track down the cause of a 
case of TVI for the neighbor of a local 
amateur, we had just about exhausted our 
normal check-off list that included poor 
antenna configuration, ungrounded cir- 
cuitry and missing shields. The amateur 
involved is a meticulous person in seeing 
that his station techniques are all correct. 
But one neighbor was irate because of the 
interference caused to his television when 
the amateur station was transmitting. 

In the process of trying to eliminate the 
problem we tried high-pass filters on the 
TV set, ran ground wire, and checked that 
the TV antenna and lead-in wire were 
good. Still the interference persisted. 
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Luckily, the amateur involved remem- 
bered something that he had once heard 
from a W4, ‘‘Wrap the power cord of the 
television set around a piece of ferrite rod 
about 20 times and tape.’’ This did the 
trick and resulted in the elimination of the 
TVI and produced a satisfied RFI com- 
mittee chairman. — Dick Ferree, W6RHI 
reprinted from Counterpoise, newsletter 
of El Cajon Radio Club 


A NOISE PROBLEM, COUNTRY 
STYLE 


My radio reception was disturbed by a 
loud arcing noise that pulsed on and off in 
one-second intervals, appearing only dur- 
ing the spring and summer. For several 
days at a time the noise would be absent, 
then return. It would occur sometimes 
from late in the afternoon until after mid- 
night. 

At first, power lines were suspected. 
However, a careful check with a portable 
receiver traced the noise to a neighbor’s 
electric fence located 300 feet from the 
antenna. Unplugging the fence charger 
unit stopped the noise as did shorting the 
hot lead briefly to ground. The unit was 
well grounded and was operating correct- 
ly. Moreover, it was in operation around 
the clock, every day of the year. Yet the 
noise was sporadic. 

The source of the interference turned 
out to be random weed stalks shorting the 
fence wire to ground. This wire carried a 
potential of 1500 volts. At various points 
along the fence, weed tips could be seen 
which had been burned by contact with 
the wire. These would remain quiescent 
until the next day’s growth brought them 
or other weeds again in contact with the 
wire. Arcing weeds were quite visible and 
audible. Touching a weed that touched 
the hot wire produced a mild shock. Of 
course the solution to this particular 
problem was weed control. In this case the 
offending weeds were Johnson grass, a 
perennial type that grows fast and that 
can attain heights of seven feet with stalks 
up to a half inch in diameter. — Donald 
F. Meadows, N6DM 


EFFECTIVE TVI PROBE 


In the course of attempting to eliminate 
TVI, you sometimes reach a point where 
the harmonics have been reduced below 
the point where they can be detected by 
the usual absorption-type wavemeter, 
even though link probes and _high- 
sensitivity meters are used. The gadget 
shown in Fig. 5 can be used from this 
point on to discover points of harmonic 
leakage. 

Having a TV receiver in the same room 
as the transmitter is a big help, but if you 
don’t have one, you can use a converter to 
tune the TV range, as described in earlier 
QST articles. The receiver is turned on, 
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2-TURN PROBE 
COIL (INSULATED) 


Fig. 5 — Simple probe constructed of 300-ohm 
twin-lead for tracking elusive harmonic leaks. 
The method of use is described in the text. 


and the end of the probe is connected to 
the antenna terminals along with the 
regular TV antenna lead-in. To prevent 
blanketing by the fundamental transmit- 
ter frequency, a high-pass filter should be 
inserted in the TV lead-in, close to the 
antenna terminals. 

The other end of the probe is then 
moved around the area of the transmitter. 
It will produce a marked increase in the 
interference whenever it comes close to a 
‘‘leak’’ in the shielding of the rig. In one 
instance, I was able to spot a harmonic 
leaking out from under a metal tube, even 
though the shell was grounded. — D. J. 
Gagne, W2LID 


TRANSMITTER SPEEDS UP DIGITAL 
CLOCK 


After I assembled my first digital clock, I 
discovered that my transmitter would 
make the clock count ahead at a rapid 
rate. Obviously, rf was getting into the 
unit. I cured the problem by winding the 
line cord around an old loopstick ferrite 
rod placed close to the unit. — Ed 
Kirchhuber, K4JK 


CHEVROLET VENTILATING 
FAN WHINE 


My ’78 Chevrolet has a coaxial capacitor 
connected to the heater/air-conditioner 
fan, but the fan still produced a whine. I 
put a serrated washer under the ground 
screw for the capacitor, and that 
eliminated the interference. — Richard 
Mollentine, WAOKKC 


SHIELDED CABLE REDUCES 
ALTERNATOR WHINE 


I have been able to suppress the 
automobile alternator whine that affected 
the audio and radio equipment (including 
2-meter gear) I have in my car. Much of 
this interference was reaching these 


devices by way of the connecting leads to 
the voltage supply in the vehicle. ql 

By installing a length of coaxial cable to © 
replace the customary 12-V connection ~ 
between the battery and the equipment, 
the alternator noise was reduced to a 
nonobjectionable level. The center con-— 
ductor must be capable of handling the — 
current demanded by the equipment. One — 
end of the conductor is connected to an 
in-line fuse dressed closely to the battery 
terminal and the other end is connected to 
the equipment. The unshielded portions 
of the cable at the ends should be kept 
short. I grounded the outer conductor on 
the firewall but in some cases it may be 
desirable also to provide a ground connec- — 
tion near the battery and the dashboard. 
The center conductor, of course, should 
be kept clear of the outer conductor to — 
prevent a possible short circuit. — Joe — 
Eide, KB9R, ex-KAJAPU 


A SOURCE OF INTERMITTENT 
NOISE 


If your receiver picks up an intermittent 
noise on all bands, look for aquarium 
equipment. My daughter’s aquarium gear _ 
was putting a terrific noise into my set that 
disrupted reception. The interference you — 
experience could be traced to a similar fish _ 
tank at your home or one of your — 
neighbors. — Jack Nelson, W2FW 


SIMPLE CURE FOR PESKY TVI 
PROBLEM 


Recently I have been the focus of some 
TVI complaints from my XYL, though — 
fortunately not from the neighbors. The — 
problem proved to be particularly pesky 
and the solution, although a long time in — 
coming, turned out to be ridiculously sim- 
ple. 
My efforts dragged on well over a 
month. I read everything I could find on — 
the subject of TVI and tried every remedy, — 
classical and otherwise. All of this was — 
recorded from day to day, in agonizing — 
detail, in a little notebook that I kept (a 
practice I can recommend to others in this 
situation). Occasionally, I found some- — 
thing that seemed to work when, ~ 
mysteriously, the problem would reappear — 
later. In essence, however, nothing — 
seemed to solve the problem. q 
As it turns out, the fault lay with my 
Heath-1680 receiver. I use this receiver — 
with a very short indoor antenna to check 
for openings on the bands before cranking. — 
up my HW-101. I discovered that when — 
the receiver is unplugged, the TVI totally — 
disappears, even with the TV in the same 
room with the HW-101. Apparently, the 
receiver antenna picks up stray rf and 
leads it into the household circuit via the 
ac power cord. 
Doubtless the real culprit is a marginal- — 


, 


ly effective radio ground or some diode 
action. Operating as I do, with my 
transceiver on the second story of my 
townhouse, it is difficult to provide a 
ground that is truly adequate for rf cur- 
rent. In any case, the simple solution of 
unplugging the receiver has solved what 
was beginning to look like a hopeless 
problem, and harmony has been restored 
in our home. — John W. Baker, KC5PT 


BCI REMEDY 


I have had success in treating BCI on inex- 
pensive a-m broadcast radios by providing 
a filter at the plug end of the ac cord as 
shown in Fig. 6. The filter circuit consists 
of forming part of the ac cord into an rf 
choke and installing two 0.01-uF capa- 
citors across the line as indicated. If the ac 


cord is too short to make the coil, use an 


extension cord. The coil consists of 10 
turns wound two turns per inch on a 


'1-1/2-in. dia form such as the cardboard 


core of a paper towel roll. This arrange- 
ment works well when the interference 
comes from a transmitter operating on 10 
or 20 meters. The bypass capacitors I used 
are contained in a Cornell-Dubilier filter 
no. CBBS2, a type that is plugged into the 
ac outlet. To be most effective, the in- 
dicated ground lead should be short and 
connected to a low impedance point. Ex- 
perimentation with the ground may be 
necessary in some cases. 

- A battery-operated radio can be helpful 
in tracking down the BCI and determining 
if the problem is from rf in the ac wiring. 
If the interference is present on the ac 
operated radio but not on the battery 
radio, very likely the filter will serve the 
purpose well. Moving the receiver a few 
feet or placing it on a metal cookie sheet 
can also be helpful in some cases. — 
Roger Graves, WITZ/VE7 


TVI TRACED TO 
OXIDIZED ANTENNA 


I have found that selecting the proper wire 
for an antenna can be important. The 
only antennas atop the seven-story apart- 


ment where I live are the master TV 


system and my 80-meter dipole. When I 
first operated my 100-watt station at this 
location, there was severe TVI. Installa- 


tion of filters at the input to the master 


antenna system and at the output of the 
transmitter reduced the interference to the 
point where it was not apparent except by 
very close examination. 

When I installed a kilowatt PEP ampli- 
fier, TVI once again became troublesome. 
Every conceivable source of TVI from the 
amplifier up to the antenna was in- 
vestigated but it was the green oxide on 
the dipole that tipped me off as to the 
cause of the TVI. I reasoned that the 
antenna, being made of stranded copper 
wire, housed many little copper-oxide rec- 


Fig. 6 — Two 0.01-uF 1000-V disc ceramic 
Capacitors connected across the ac line from 
an a-m radio set and coiling the line to form an 
rf choke may solve an annoying case of BCI. 
See text for details. 


tifiers because of the corrosion. These I 
correctly felt could be excellent TVI pro- 
ducers. After I washed the antenna wire 
with a steel soap pad, the TVI was 
brought under control. 

My next step is to replace the antenna 
with enameled copper wire and ensure 
that the connections are properly 
soldered. That should retard oxidation 
and do much to void interference with TV 
reception. — Bill La Hiff, W2IVT 


MORE ON ‘‘COLOR TVI”’ 


In reply to W8PHZ’s letter on color TVI 
in Technical Correspondence for Sep- 
tember 1978, I can offer a possible solu- 
tion to such problems. Any imperfectly 
conducting metal-to-metal bonds in the 
vicinity of the amateur transmitter and TV 
set can act as a diode, and hence as a 
generator of harmonics. Using both a 
low-pass filter at the transmitter and a 
high-pass filter at the TV receiver will be 
ineffective against such harmonics. 

In my case, the following measures got 
rid of the problem: (1) replacing the guy 
wires on the TV antenna with new wires 
and egg insulators; (2) replacing the TV 
feed line, making sure the connections 
were clean and tight; (3) disassembling the 
trap vertical and cleaning all the joints, 
using anticorrosion grease after reas- 
sembly; and (4) installing small self- 
tapping screws on all the joints on the 
cubical quad spreaders. 

A dip meter is of no use in detecting the 
harmonic since its single tuned circuit can- 
not provide enough rejection of the 
fundamental. W6BD described his experi- 
ences with rectification in August 1978 
Ham Radio. G3FXB described his in June 
1978 OST (Technical Correspondence). 

If you’re lucky, you might find the 
cause by trial and error. Start with the 
transmitting antenna and then proceed to 
other metal objects. See if shaking or 
wiggling a suspected joint has any effect. 
If in doubt, either improve or eliminate 
the joint, and if results are not obtained, 
proceed to another! — Paul Zander, 
AA6PZ 


ALUMINUM TAPE FOR 
SHIELDING 


In the 1950s we learned that extreme filter- 
ing and shielding of our communications 
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equipment was required to avoid creating 
TVI. Yet today we see manufactured and 
homemade gear housed in nonmetallic or 
poorly shielded metal enclosures. 

The author has found a heavy-gauge 
aluminum tape manufactured by Spartan 
Plastics, Inc., P.O. Box 67, Holt, MI 
48842, very helpful in fabricating easy and 
convenient shielding. It is sold under the 
name ‘‘Trim Brite Custom Trim Metal- 
Mend Tape No. 11822,’’ and is intended 
primarily for repair of auto bodies. The 
author bought a 3-3/4-inch by 5-foot roll 
for $1.37 in a local auto shop. It should 
not be confused with Mylar tapes, which 
appear metallized but are really plastic. 

As far as the author knows the adhesive 
used is nonconducting, so this should be 
taken into account in any shielding proj- 
ect. Seams should be closed with metal-to- 
metal covering of 3M Scotch tape No. 
X-1170, an RFI tape which does have con- 
ductive adhesive. The latter is designed | 
for the purpose, but may not be obtained 
as easily as the Spartan product, especially 
in the greater width. Obviously, the wider 
tape should be used for large areas, and 
the narrow X-1170 with conductive 
adhesive should be used for corners, 
seams, etc. 

The author has used both tapes in 
shielding a transistor rig in a partly plastic 
case, as well as a uhf converter in a plastic 
case, both of which caused TVI before 
treatment. — Edward F. Erickson, 
W2CVW 


SHIELDING FOR TVI REDUCTION 


For those who do not have the price of an 
enclosed rack or cabinet in which to shield 
their transmitters, here’s an inexpensive 
substitute that has proved effective. 

Wallpaper about 2 feet out along each 
wall in one corner of the shack with 
aluminum foil. This is best done by apply- 
ing rubber cement to both the wall and the 
back of the aluminum foil. Place the 
transmitter in this corner, standing it 
parallel to one wall, and at right angles to 
the other. Close the remaining open sides 
with a thin plywood door to which 
aluminum foil has been _ similarly 
cemented. Ground the foil, and the result 
is a shielded transmitter enclosure for less 
than a dollar. — William E. Cheshire, ex- 
W8UPC 


STUB FOR TVI REDUCTION 


If you are experiencing TVI, try cutting a 
piece of 300-ohm twin-lead a quarter- 
wave long at the TV frequency, shorting 
one end, grounding this end to the TV 
receiver chassis, and connecting the other 
end across the antenna terminals of the 
TV set. This has been found to be helpful 
in many cases, and in some it provided a 
complete cure. When computing the 
length of the stub, don’t forget to multi- 
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ply the length by the velocity of propaga- 
tion factor. In the case of 300-ohm twin- 
lead, this is 0.82. — C. D. Chandler, 
W4BO 


A SIMPLE CURE FOR TVI 


The seemingly ever-present problem of 
TVI may occur even though the rig may 
be properly shielded and adjusted to pre- 
vent harmonic radiation. The TVI is then 
likely to be caused by pickup on the televi- 
sion twin-lead and being coupled into the 
front end of the TV receiver, overloading 
it. This signal energy is coupled to the TV 
set in ‘‘common-mode’’ fashion — that 
is, the twin-lead acting as a single 
conductor. 

Most TV sets have very little rejection 
to this type of signal, as may be demon- 
strated by disconnecting one side of the 
twin-lead. A simple method of increasing 
this common-mode rejection, and thereby 
reducing TVI, is to add an inductive 
coupling loop in the twin-lead. The pro- 
cedure is to cut the twin-lead about 6 to 8 
inches from where it enters the set. Short 
each of the cut ends and overlap the ends 
approximately | to 4 inches. The amount 
of overlap used should be the smallest 
amount possible that will still give a 
satisfactory picture on all channels. It 
would be wise to start with the lower fre- 
quency: channels first. Once the proper 
amount of overlap is found, secure the 
two leads with electrical tape. This trick 
will often cure TVI problems without 
resorting to buying high-pass filters or 
making modifications to the TV set. 
Doubtless, the TV owner would ap- 
preciate not having to incur service 
charges for this type of problem. 

The circuit (Fig. 7) functions as a one- 
to-one transformer. The overlap distance, 
L, controls the coupling and inductance. 
The balanced currents from the antenna 
are coupled with little attenuation. 
Common-mode signals, on the other 
hand, must be capacitively coupled by the 
conductor-to-conductor capacitance 
which is very small due to the short 
overlap distance. — Wilmer Radke, 
K7MCL 


NO MORE WHINING 


After connecting a Touch-Tone® pad to 
my ICOM 22S, I discovered I had poor 
audio. Some hams reported it to be alter- 
nator whine and others indicated there 
was a whistle on my signals. After many 


hours of troubleshooting and _ trying 
various remedies, I found one _ that 
worked. 


I connected a 0.01-uF disc-ceramic 
capacitor between the positive power sup- 
ply lead and ground. Also 0.01-uF 
capacitors were installed between the 
audio lead and ground at both the Touch- 
Tone end and the transceiver end of the 
line. In addition to the bypassing, I placed 
two 10-uH chokes in series with the audio 
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STRAY CAPACITANCE 
(VERY SMALL) 


300-1. 
INPUT ON 
TV SET 


6"TO 8" 
(450 TO 200 mm) 


Fig. 7 — An inductive coupling loop for 
rejecting TVI. 


RF TRANS. 
HOT HOT 


Fig. 8 — A small rf transformer consisting of 
primary and secondary windings (two turns 
each) made with no. 16 wire is an effective 
means of reducing TVI when placed in the feed 
line to the television receiver. See text. 


line, one at each end. Two similar chokes 
were placed in the positive supply lead, 
again one at each end of the line. — Mark 
Klocksin, WA9IVH 


A SIMPLE TVI FILTER 


A small rf transformer (Fig. 8) inserted in 
the TV-antenna feed line has a remarkable 
effect on a TVI problem. So installed, it 
operates on the fact that vhf TV signals 
picked up on the TV antenna flow out of 
phase through the feeder, and the hf in- 
terference voltage from a nearby Amateur 
Radio station reaches the TV set in phase 
through the TV feeder. TV antennas are 
too short to work as horizontal dipoles for 
hf fundamentals, while most TV feed lines 
are long enough to be vertical antennas. 
An rf transformer theoretically allows 
out-of-phase signals to flow and blocks 
in-phase current. 

The transformer consists of a small core 
and two turns of wire for each of the 
windings. The core I used was salvaged 
from an old TV set and it was originally 
used as the balun from 300-ohm balanced 
to 75-ohm unbalanced lines. Bifilar 
winding with twisted-pair turns is not 
recommended because capacitive coupling 
between the two windings should be 
minimized. 

I believe almost any rf core with ap- 
propriate frequency range will do, and the 
number of turns of windings is not 


‘old ‘‘grid-leak’’ days. 


critical. R is the ‘‘leak’’ resistanem Fr 
eliminate static charges. I recall the good 


Here at the shack of JA6GW, my XYI ¥ 
can enjoy TV programs with the TV 
antenna located only 20 feet away from 
my 3-element beam. The rig has a full 
head of steam running the legal limit on — 
20. — K. Bill Imamura, JA6GW 


ELIMINATING HW-101 TVI 


An aggravating problem of TVI caused by 
my HW-101 transceiver ended after I cor- 
rected the poor continuity between the 
chassis and the top and bottom metal — 
covers of the rig. The liberal amount of — 
paint applied during the manufacture of — 
the HW-101 prevented the housing cover — 
and bottom from serving effectively as a 
shield. re 

I removed a small area of paint around 
one of the screw holes on the back of both — 
the upper and lower covers. From each of — 
these holes I connected a wire to the © 
ground terminal on the transceiver. Toen- — 
sure, furthermore, that the HW-101 has a 
good earth connection, I installed a 
ground lead from the set to the cold- 
water-system plumbing. Now peace has 
been restored to the VE3HBP household. 
— Doug McLennon, VE3HBP 


TVI FILTER RESONANCE 


Attaching a TVI low-pass filter to a 
transmitter is not quite as simple as hang- 
ing a screen door. It may just happen that — 
the transmitter output circuit will resonate — 
with the first element of the filter at one of — 
the operating frequencies. The chances _ 
are slim, perhaps, but it can occur. 4 

It happened to my equipment. The first — 
symptoms that I noticed were changes in — 
operating characteristics because of ab- — 
normal heating of the transistors in my — 
solid-state broadband final amplifier. — 
With the filter and a dummy load at- — 
tached, both the SWR at the input of the — 
amplifier and the de supply current to the 
amplifier would climb during steady 
keydown. The symptoms were absent with — 
the filter removed. Exploration with a dip 
meter revealed a resonance at the 
operating frequency (on'15 meters) at the © 
input end of the filter on/y when it was” 
connected to the amplifier. 

My cure was to remove one of the foul 
turns from the secondary of the output 
transformer of the amplifier, but substitu- 
tion of a filter of a different design or 
cutoff frequency probably would have 
sufficed. — Phil Emerson, WD8IZA 


= 


ANOTHER CURE FOR 
INTERFERENCE 
A neighbor whose TV receiver is 300 feet 
from my station complained of in-— 
terference affecting uhf channels on his ‘ 


set when I operated my transmitter on the 


50-MHz band. His vhf TV antenna is 
pointed at my transmitting antenna while 
his uhf antenna is just a loop on the set 
located at ground level. 

The interfering signal apparently was 
being picked up by his vhf TV antenna 
and then coupled into the uhf input leads 
on his receiver. Therefore, I prepared 
some open-end stub filters as shown in 
Fig. 9. I connected these to the vhf anten- 
na terminals on the receiver. A follow-up 
check on all vhf and uhf channels dis- 
closed that the problem had been solved. 
On none of the channels was there any in- 
terference while operating under these 
conditions: 200-watts a-m on 145.2 MHz; 
200-watts a-m on 50.2 MHz; 800-watts ssb 
on 145.11 MHz; 800-watts ssb on 50.12 
MHz. — Joseph Kilgore, W2EIF in the 
Philmont Mobile Radio Club bulletin, 
The Philmont Blurb 


FM BCI ON THE MFJ CW FILTER 

My MFJ CWF-2 cw filter picked up fm- 
broadcast interference from a station less 
than a half-mile away, even though shield- 
ed cable was connected between the filter 


‘and the receiver. The problem ended after 


I connected a lead from the ground ter- 
minal on the back of the filter to the ter- 
minal strip mounting screw, providing a 
direct chassis ground. With the original 
wiring, the filter ground terminal was con- 
nected to chassis ground by way of filter 
wiring. Now everything is fine. — John E. 
McKeen, WITN/WIBDK 


ENCLOSING CABLES IN CLOTHES 
DRYER TUBING STOPS TVI 


I have found that by using flexible duct 
tubing made for clothes dryer exhausts, I 
have been able to contain rf fields 
associated with my transmission lines that 
had been responsible for TVI. The cables 
are placed inside the tubing, a type made 
with a spiral wire from one end to the 
other. This coil is grounded at the 
transmitter end. Because my equipment is 
in the basement, the transmission lines ex- 
tend upward from the operating position. 
By enclosing the cables in the duct, the 
station appearance is improved. After in- 
stalling the tubing, I no longer have TVI 
affecting my inexpensive TV set that is less 
than 15 feet away. — Earl P. Anderson, 
WD9DID 


GROUNDING FLUORESCENT LAMP 
STOPS RFI IN GUITAR AMPLIFIER 


Frequently, my guitar amplifier picked up 
interference from fluorescent lights. By 
simply grounding the lamp case, every bit 
of interference was eliminated. This idea 
may be of help to other amateurs who 
have musical instruments. — Arnold D. 
Harvey, W8OJN 


IMPROVING HIGH-PASS FILTER 
CONNECTION ON TV SET 


The reception on channel 17 was degraded 
noticeably after I installed a Drake 
TV-300 HP filter on a neighbor’s TV set. 
Connecting the filter after the vhf-uhf 
splitter (Fig. 10) cured the problem. In 
this case, the uhf tuner had very good re- 
jection of signals below 54 MHz and did 
not require further filtering. 

The signals from my 6-meter transmit- 
ter apparently were entering the TV set 
through the vhf tuner and were reaching 
the i-f amplifier. Shielding in the TV 
receiver did not seem adequate. 

If you install a high-pass filter to reduce 
TVI, and your transmitter is known to be 
clean but you cannot eliminate the in- 
terference, check the splitter, if there is 
one. I found that one of these splitters had 
an open inductor that resulted in the 
TV-300 filter failing to provide the ex- 


eee ae ee 6 METER STUB 


2 METER STUB 
14- 3/8" 


pected 40-dB rejection. The etched induc- 
tor had been trimmed too closely, chop- 
ping off a turn. Ohmmeter readings for 
the splitter are shown in Fig. 10. — Bruce 
Randall, WD4JQV 


RFI TO AUTOMOBILE CRUISE 
CONTROL, PART 2 


After reading an item by Baker, WSQPX, 
I felt a great deal of empathy for him, 
because this is the same problem that I 
had with the Sears control I put into my 
Ford. Since I am running essentially the 
same type of equipment, I thought my ex- 
perience would help him and others. I put 
a Pace 25-W rig in my Mustang, with a 
Hustler collinear antenna. I noted that 
when I was transmitting with an SWR 
greater than 1.5:1, I had the lag or bog- 
ging down of the cruise control with a 
speed loss until I unkeyed. When I read- 


49- 3/4" aa Fo Te 


3007 

TV RIBBON 
DO NOT SHORT 
THIS END 


300 fr 

TV RIBBON 

DO NOT SHORT 
THIS END 


Fig. 9 — W2EIF suggested this stub filter arrangement to fellow members of the Philmont Mobile 
Radio Club as a means of curing TVI. It is attached to the antenna terminals of the TV receiver. 
If 2-meter QRM is not a problem, the 2-meter stub can be omitted. 


TO 
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HP FILTER 
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VHF UHF ANT 


Mz 82 Mz 
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02 
On 
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Fig. 10 — When signals from WD4JQV’s 6-meter transmitter disrupted a neighbor’s channel-17 
reception, a high-pass filter placed between the antenna splitter and the TV set cured the prob- 
lem. The filter was not effective when placed in the line to the antenna. Ohmmeter readings at the 


terminals of the splitter filter are shown. 
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justed the antenna to a 1:1 SWR, the bog- 
ging disappeared. I also found that when I 
got close to 11-meter operators using too 
much power and modulation, I experi- 
enced the bogging down of the cruise con- 
trol. Feeling that this interference was 
from harmonics in the uhf region, I 
watched carefully for uhf repeaters while 
mobile, and I did experience the same lag 
or bogging when I crossed the path of a 
uhf system. The effect was a loss of power 
to the control, necessitating a resetting ad- 
justment. 

A simple cure was foremost in my 
mind; hence I wrapped the control unit in 
aluminum baking foil to provide some 
shielding of the previously unshielded 
solid-state unit from. rf. I have not ex- 
perienced the problem since. The local 
repeater group still chuckles over the RFI 
problem another operator had in his car. 
Rf would get into his electric broadcast 
antenna system, and the antenna would 
glide up and down during his amateur 
transmissions. Bill Richards, II, 
WBSZAM 


ELIMINATING 2-METER AMPLIFIER 
SPURIOUS EMISSIONS 


After carefully constructing and adjusting 
my HA-201 2-meter amplifier according 
to the -instructions, I was dismayed to 
discover that it was emitting spurious 
signals. Repeated adjustments failed to 
solve the difficulty. My Drake TR-22C 
was used to drive the amplifier. The 
antenna system operated with a low 
VSWR. Neither of these appeared to be at 
fault. 

Consultations with other engineers 
regarding the amplifier design and circuit- 
board layout indicated two likely trouble 
spots. The first, C9, an aluminum elec- 
trolytic capacitor, could have been suffi- 


REPLACE C9 WITH TWO 
TANTALUM 47uF CAPACITORS 


oO. focue 


100uF 


ciently inductive to form a low-frequency 
oscillator circuit in conjunction with 
other components. I replaced C9, there- 
fore, with two low-inductance 47-yF tan- 
talum capacitors in parallel. (See Fig. 11.) 
A second component that seemed ques- 
tionable was RFC1. A high-Q choke in 
this position could also contribute to un- 
wanted oscillations. The remedy I chose 
was to place a 470-ohm, 1/2-watt resistor 
in parallel with this rf choke. These 
modifications, which are indicated in the 
accompanying diagram, eliminated the 
spurious emissions. Another amateur, 
two blocks away, who checked my 
transmissions carefully, confirmed my 
observations. — Ron Baxley, N4GB 


BATTERY-CHARGER TVI 


One day as I was charging a battery with 
my Sears 12-V automobile battery charger 
(model 608.71280), I noticed some in- 
terference on the TV screen. I was 
watching channel 38 at the time. The in- 
terference was a herringbone pattern with 
60-Hz modulation. When I unplugged the 
charger from the ac outlet the modulation 
stopped, but the interfering carrier re- 
mained until I disconnected the charger 
from the battery. A pair of 2N3903 tran- 
sistors in the charger are connected as a 
differential amplifier, with a common 
connection for their emitters. It seemed 
that these transistors were oscillating. I 
opened the case and lifted the emitter 
leads of the 2N3903s. Then I slipped a fer- 
rite bead over each lead and resoldered 
each back to the board. This modification 
cleared the problem. 

If you are accused of causing TVI with 
your amateur transmitter and you know 
your station is clean, you might consider a 
battery charger as the potential culprit. 
— Gerard E. Bachand, K1IYYT 


Fig. 11 — Ron Baxley suggests this modification of the Heath-201 2-meter amplifier to eliminate 
unwanted emissions. Two 47-uF tantalum capacitors replace C9 (100 uF), and a 470-ohm resistor 


is bridged across RFC1. 
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SPRING CLIP ELIMINATES — 
‘HEATING/COOLING SYSTEM 
STATIC 


Erratic electrical discharge noises that 

bothered reception at my station were 
traced to the blower system of my ~ 
heating/cooling system. These short but 
annoying static bursts apparently were 
caused by friction somewhere between the — 
electric motor, the V belt and the blower. 
I cured this aggravation by grounding the 
motor shaft via the bearing cap as shown 
in Fig. 12. I formed the clip from piano 
wire. Rubber shock washers apparently 
had prevented proper grounding of the 
motor casing. 

Anyone who desires to use this method ; 
to solve a similar problem should heed this — 
advice. Electrically disconnect the motor — 
before commencing any work on the 
blower to avoid an accident. — Sa Pia 
Johnson, WD8JZC 


WHEN RF UPSETS ELECTRONIC 
IGNITION 


OST readers may be interested in knowing 
how I stopped my 130-watt low-band — 
transmitter from affecting the electronic 
ignition in a 1980 Ford police patrol car. 
Although I have been involved in two-way 
radio since 1934, this was my first ex- 
perience with rf disturbing the ignition — 
system. 
My remedy was to bypass the rf to the 
grounded side of the electrical circuit, as 
shown in Fig. 13. A 0.05-uF feedthrough | 
capacitor was placed in series withthe red 
lead and also the white lead extending — 
from the ignition switch to the ignition 
module. As a further precaution, I alsoin- — 
stalled two 0.05-yF shielded capacitors — 
with shielded pigtails as indicated in the — 
diagram. The latter bypass capacitors are 
made by Motorola (no. 1V80700-A89). 


BEARING CAP 


PIANO WIRE SPRING CLIP 


Fig. 12 — Keith Johnson fashioned a piano- 
wire spring clip as shown in this drawing, 

placing it at the end of the blower motor on his — 
heating/cooling system in order to eliminate 
friction static. 


MODULE 


* 
SHIELDED PIGTAIL 
CAPACITOR 


Fig. 13 — When rf from a 130-watt mobile 
transmitter upset the ignition system in a 1980 
Ford police car, Morris Hall, N4MH, installed 
bypass capacitors as shown in this drawing. 
The remedy effectively eliminated the problem. 


Since I took these corrective measures, the 
RFI no longer affects the ignition 
when the transmitter is being operated. — 
Morris E. Hall, NédéMH 


ANTI-TVI MODIFICATION 
FOR THE T-4XB 


In the Hints and Kinks section of June 
1979 OST, J. H. Mehaffey described a 
TVI problem with his TR-4 very similar to 
one that had plagued me for some time. I 
have a Drake T-4XB. His simple and suc- 
cessful modification of the TR-4 to clear 
up the harmonic output of the 9-MHz car- 
rier oscillator clearly pointed the way for 
me. : 
Unlike the TR-4 with a 9-MHz 
oscillator, the T-4XB carrier oscillator 
is at 5.645 MHz, so different values of 
components are required to make the fix. 
In my case, those used were ‘‘junk box’’ 
values, ones at hand close enough to what 
seemed to be needed. Fig. 14 is drawn ina 
manner to match that of the Drake 
manual. : 

There is sufficient chassis room for the 
few required parts under and around R4, 
the carrier-balance potentiometer of the 
T-4XB. L,, the slug-tuned coil, is easily 
mounted in the extra hole of the left-rear 
chassis apron. With the adjustment screw 
on the outside, access to it is easy, 
although this is a seldom-needed tuning 
adjustment. L,, and the two capacitors are 
supported by a small double tiepoint and 
the respective leads. The short ground 
- connections are made to the socket frame 
of V1. 

I also took Mr. Mehaffey’s suggestion 
regarding linearizing the final by discon- 
necting C53 and C58, the 470-pF cathode 
bypass capacitors of the 6JB6 output 
tubes. L, can be peaked with a dip meter. 
Touch-up tuning for maximum drive, as 
shown by increased final-amplifier plate 
current, should follow. To complete the 
adjustment, realignment of the carrier 
oscillator ought to be carried out using the 
procedure in the Drake manual. 

Lacking the proper test equipment to 
measure harmonic attenuation, I cannot 


tell you how much those obnoxious har- 
monics were reduced. I’d guess reduction 
is comparable to the amounts shown in 
Mr. Mehaffey’s report. I do know, 
however, that the TVI problem is cured. 
— Hank Brown, W6HB 


CURING HIGH-POWER TVI 


I completely eliminated a very serious TVI 
overload problem that affected my 
XL-100 TV set whenever I operated my 
2-kW PEP rig in the 20-meter band. There 
has been no problem, however, with low 
power. My method may. help other 
amateurs faced with a similar situation. 

With a dip oscillator meter set in the ab- 
sorption mode and tuned to the band 
causing the greatest TVI, turn the 
transmitter on and ‘‘sniff’’ along the TV 
antenna with the dipper. Start near the TV 
set. No doubt you will find a very 
noticeable indication on your meter as a 
result of the standing wave developed on 
the TV lead. 

Add approximately 1/4 wavelength 
(based on the band you have chosen) of 
twin-lead to your TV line and reconnect it 
to the TV set. Now sniff along the line un- 
til you find a minimum reading on the 
meter. This will indicate a low-voltage 
point of the standing wave. Cut the line at 
this point and reconnect the TV set. You 
should find the overloading minimized or 
eliminated. Be sure the antenna is con- 
nected to the TV set whenever you sniff 
with the dip meter. — Sam Peck, W6COR 


BLAME IT ON THE PIPES 


Whenever TVI turns up, a rather natural 
reaction is to point an evil finger at the 
transmitter. But the rig may not be at 
fault. An interesting case in point was 
described in Technical Correspondence in 
June 1978 QST. Al Slater, G3FXB, ex- 
plained how he went to great lengths 
following good technical practices to 


eliminate the interference. Each attempt 
to pin down the cause seemed to lead to a 
blind alley until a friend came forward 
with a portable detection device, tunable 
from 40 MHz upward. The device provid- 
ed both visual and audible indications. 
With the help of this instrument the path 
of detection led straight to a greenhouse 
behind the Slater home. It was there that 
two rusty iron heating pipes of a defunct 
heating system were found to be at fault. 
With removal of the pipes went the TVI. 
— Stu Leland, W1JEC 


CLOTHES-DRYER QRN 


LJ For quite some time I’d been having 
electrical noise interference on the 10- and 
15-meter bands. The noise would be on 
for about six seconds and off for about 20 
seconds. It repeated this pattern for many 
hours. It was present some days for most 
of the day, lasting well into the night. On 
other days it was totally absent. I enlisted 
the help of the local power company to 
track it down. They used a receiver with a 
directional antenna. 

It turned out to be an old gas clothes 


dryer with a gas pilot, located about 300 


feet from my station. A defective solenoid 
was the cause; when the dryer would call 
for heat, the voltage would arc across the 
open solenoid coil! The main burner 
would still operate. A large family with 
lots of clothes to dry was the reason that 
the noise was present for such extended 
periods. — George C. Alich, WOLNT 


S9 NOISE — WELL-BAKED 


At last! After two years of frustration it 
was finally solved S9-plus noise 
throughout the spectrum when our elec- 
tric stove was operated in the BAKE posi- 
tion. The cure for the problem was pro- 
vided by the service manager of the Gib- 
son Stove Company in Providence, RI. 
He informed me that most stoves have a 


, 
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CARRIER 
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Fig. 14 — The W6HB anti-TVI modification for the Drake T-4XB. Heavy lines show added circuitry. 


C, — 75-pF silver mica, 5 %. 
C, — 50-pF silver mica, 5 %. 
L, — 24 turns, no. 24 enameled wire, close 
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spaced on open end of Miller coil form 
no. 4400-2. 
Ly — 10-uH Miller coil no. 4612. 
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thermostat relay just inside the rear of the 
stove and to the left of the 220-V en- 
trance. Apparently, this relay has a 
reputation for causing havoc — not only 
with ham gear, but also with TV sets and 
stereo equipment.* A capacitor (0.05 to 
0.1 uF, 600 V) placed across the terminals 
as shown in Fig. 15. will suppress the 


*[Editor’s Note: The thermostat for the domestic 
hot water supply in some furnaces can also bea 
source of strong interference, even from a 
neighbor’s home.]} 


11-12 Chapter 11 


TO CONTROL 
OQ 


TO 
CONTROL 
O) 


minals for the control may differ : 


noise. While the code letters on the ter 


stove to stove, the capacitor is pla 
across the bottom terminals as indicated. 
CAUTION: Be sure to disconnect the 
220-V line at the source before installing 
the capacitor. — Tom _ Galante, 
WAIPWZ . 


Fig. 15 — Electrical noise, generated by an 
electric-range oven thermostat relay, may be 
suppressed with a bypass capacitor connected — 
across these relay terminals. = 
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Coreless: 5-10 Simple QSK: 4-1 
Testing: 1-13 
D 


Battery: 
Automotive Safety: 1-9 
Charging With Solar Energy: 9-4 D-C Receiver: 3-2: 
On-Off Indicator: 9-6 Dentron: 
Battery Charger: MLA-2500, Fuse Blowing 
Constant Current: 9-5 Problem: 3-15 
Mobile, For NiCds: 7-12 Desk, Bargain Priced: 2-7 
A TVI: 11-10 Desk-Top Equipment Shelf: 2-7 
BCI Remedy: 11-7 Digital Clock, Transmitter 
Accu-Keyer: Bencher: Speeds Up: 11-6 
and HW-8: 3-9 f Paddle, Dust Cover: 4-6 Dimmer Switch Noise: 11-5 
Automatic Output Polarity: 4-4 BNC Connectors, Surplus: 1-2 Diode PRV Checking: 6-8 
Clock Indicator: 4-4 Drake: 
Hintsiid-4 a) 4 Series, Trimmer Capacitor: 3-4 
Memory Modification: 8-4 C L7, 10-Meter Adaptation: 3-4 
Accu-Memory: ; R-4C, Pulsed Crystal Calibrator: 3-3 
Weight Control: 4-4 Cabinet: T-4XB Anti-TVI Modification: 11-11 
Capacitor: 4-4 ST TR-4 TVI Problem Solved: 11-2 
Kink: 4-5 From Cardfile Box: 2-2 1525EM, Use With KDK FM 
Adaptor, TNC to UHF: 8-5 Cable: 2016A: 7-6 
AFSK Generator: 10-2 Hangers: 5-12 Drill Bit: 
Aircraft ELT Monitor: 7-7 Harness: 2-9 A Long: 1-7 
Alliance: U-100 Rotator for Satellite Tagging: 2-7 For Alininunc tent 
Antennas: 10-5 . Calculator, Longer Battery Life: 2-5 Modification: 1-1 
Alternator Whine: 7-3, 11-6 Callbook: Drying Oven For Paint: 1-6 
Amidon Parts Identification: 2-5 Reference: 2-11 Dummy Antenna, Hiding: 2-7 
Antenna Advice: Chapter 5 Thumb Index: 2-9 Dust Cover: 
Antenna: Capacitor: Bencher Paddle: 4-6 
Antitorque Device: 5-11 Cleaning Variable: 2-5 Rig: 2-6 
Balun: 5-10 Shafts: 1-13 
Base for Hand-Held Whip: 7-14 Substitutes: 1-11 E 
Center Insulator: 5-9 Temperature Effects: 8-4 
Corrosion Remover: 5-8 Making A Differential: 1-9 Electric Drill Modification, 
DXers Hint: 5-8 Marking Trimmer: 1-9 reversing: 1-4 
Half-Sloper: 5-5, 5-6, 5-7 CATVI: 11-1, 11-5 Electric Oven QRN: 11-11 
Installation: 5-8, 5-9 Checking Diode PRV: 6-8 ; Electronic Chimes, Eliminating 
Magnetic Rubber-Duckie: 8-1 Clegg: RFI: 11-4 
Matching Mobile: 7-4 FM-76 Intermittent: 7-15 Electronic Ignition RFI: 11-10 
Multiband: 5-4 FM-76 Spike Problem: 7-14 Electronic Keyer, Calibrating 
Pruning: 5-9, 5-10 Clock: Speed: 4-8 
Quick Adjustment of Mobile: 7-2 Transformer: 2-7 Emergency Power Source: 9-4 
Rotator: 5-9, 5-11, 5-12 Transmitter Speeds Up: 11-6 Equipment, Cleaning: 2-8 
Slopers: 5-6 Clothes Dryer: 
Vertical, Dual-Band: 5-4 QRN: 11-11 F 
5/8 Wavelength Portable: 8-4 Tubing Stops TVI: 11-9 
2-Meter, bike ‘n’ hike: 5-1 Coil Form: Fan Whine, Auto Heater: 11-6 
2-Meter Fox Hunting: 8-1 Emergency: 1-4 Feedback, Tackling RF: 11-3 
2-Meter Portable: 5-1, 8-2 Idea: 1-5 Ferrite Bead, Suppresses Parasitics: 1-2 _ 
75-Meter, DX: 5-7 Inexpensive: 1-3 Field Day, Keeping Cool: 7-14 j 
160-M, Half Sloper: 5-6 Collins: 75S-( ), Calibrator Injection Filing Cabinet: 2-8 
160-Meter, Small-Space: 5-4 Level: 3-15 Filter: 
Anti-Theft: Color TVI: 11-7 High-Pass Connection: 11-9 
Idea: 1-11 Computer RTTY: 10-3 Post-Detection: 10-3 ° 
_ Precaution: 7-4 Connector: Resonance: 11-8 
Audible Meter for Ham-M Rotator: 2-1 Standardization: 9-4 TVI: 11-5, 11-8 ; 
Audio Clipper/Filter: 3-8 High-Current: 2-5 Fire Extinguisher: 2-8 
Automotive: Counter: Flip-Chart Easel: 1-9 
Clocks: 7-9 Communications Receiver: 6-10 Friction Tape Uses: 1-13 
Compass Batteries: 7-5 Probe: 6-8 Fuse: 
Fuses: 7-9 Counterweight, Coffee-Can: 5-8 Indicator: 2-10 
Heater Fan Whine: 11-6 Crinkle Finish, Cleaning: 1-2 Spare: 2-8 ‘a 
RFI to Lean Burn Unit: 11-3 Crowbar Protection Circuit: 6-11, 9-1 va 
RF1 to Cruise Control: 11-9 GRY: G ; : 
Auto Patch Modification: 7-6 Rejuvenating Old: 6-1 n 
Repairing: 6-2 Genave: a 
B Current, Measuring in-circuit: 6-4 GTX-200-T Autopatch Problem: 7-3 — 
CW Operators, Counsel for: Chapter 4 Generator: if 4 
Balun: CW: Overvoltage Cutout: 9-1 in 
Causes TVI: 11-5 Semi-Automatic: 4-5 Overvoltage Protection: 9-2,9-3 
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Grid-Dip-Meter, Extending Range: 6-8 
Ground: 
AC: 2-4 
Galvanic Action: 5-3 
RF in Motel/Hotel Rooms: 7-5 
Rod: 2-8 
Rod Removal: 5-3 
Groundwire Tool: 5-3 
Guitar Amplifier, RFI in: 11-9 
Guy Lines, nonconductive: 5-12 
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Ham Key: 
HK-1, New Feet For: 4-8 
Hand-Held: 
Mobile Holder: 7-1 
Radio Stand: 7-14 
Transceiver Extension Cord: 7-13 
Hardline, Connectors: 5-2, 5-3 
Headlight Alarm: 7-3 
Hearing More Clearly: 2-7 
Heat Sink, Making A: 1-5 
Heath: 
Micoder Mod: 7-10 
Paint for: 1-11 
Setting Clock to WWV Time: 2-3 
HA-201 COR: 8-3 
HA-201 Spurious Emissions: 11-10 
HD-1410, Keyer Thoughts: 4-2 
HD-1982 and ICOM 22-S: 7-13 
HM-102, Added Switch: 6-12 
HM-102, Extra Meters For: 6-12 
HP-23 Low Voltage Output: 9-7 
HWS8, and Accu-Keyer: 3-9 
HW-8 Ideas: 3-9 
HW-8, S Meter For: 3-9 
HW-16, Help for: 3-9 
HW-16, Sidetone Level Adjust: 3-9 
HW-101, Better Looking Dial: 2-8 
HW-101 TVI: 11-8 
HW-2036A Illuminated Switches: 7-9 
HW-2036 Battery Improves 
Micoder: 7-10 
HW-2036 Changes: 7-8 
HW-2036 Switch Visibility: 7-10 
HW-2036 Tone Improvement: 7-6 
HX-10, Spurious Emissions: 3-8 
IM-103, Keeping RF Out: 6-11 
SB-104, Talk Back Solution: 3-6 
SB-200, Break-In: 3-6 
SB-220, Modifications: 3-5, 3-6 
SB-230, Tuning and Protective 
Circuit: 3-5 
SB-303, Noise Blanker: 3-7 
Heliax, Connectors: 5-2, 5-3 
- Hour Meter: 6-3 
Hustler Antenna on a Screened 
Patio: 2-6 
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Icom: 
Accessory Sockets: 7-14 
Transformer Voltages: 7-13 
IC-2A and MARS: 7-12 
22-S and Heath HD-1982: 7-13 
22-S Hiding: 7-5 
22-S New Subband: 7-11 
IC-225 Ideas: 7-10 
IC-245 Memory Saver: 7-12 


IC-551 Amplifier Control Relay: 8-6 
Ignition-Noise Interference: 7-4 
Improving Selectivity: 3-2 
Indicator, SSB Overdrive: 6-2 
Insulating Materials: 1-13 
Integrated Circuits, Storing: 1-2 
Interference: Chapter 11 

Ignition Noise: 7-4 
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KDK: 
FM-144 Offset: 7-4 
FM 2016A, Use With Drake 
1525EM: 7-6 

Kenwood: 

Replacing Power Plugs: 3-11 
Touch-Tone Change: 7-8 
R-300, Receiving Ship and Shore 

Radiotelegraph: 2-10 
TR-2400 Scanning Idea: 8-5 
TR-7400A: 8-4 
TR-7400A Status Light: 8-4 
TR-9000, Microphone 

Compressor: 7-3 
TS-180S, CW: 4-2 
TS-250, Mounting In a Car: 7-2 
TS-520S, RF Leakage: 3-11 
TS-520S, TVI Problem: 11-1 
TS-820 and RTTY: 10-2 
TS-820, Eliminating Leakage 

Signals: 3-10 
TS-820S, Sound Director: 2-10 
TS-830S, Vox Delay Modification: 

3-11 

Key: 

Anti-Skid: 2-9 

~Paddle Ideas: 4-8 
Protector: 2-5 
Torsion Bar: 4-6 

Knob: 

Restoring: 2-9 
Tightening: 2-6 
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Lean Burn Unit, RFI: 11-3 

Lightning Arrestor: 5-12, 5-13 
Line-Voltage Adjuster: 9-4 ; 
Log Books, Avoiding Dog-Eared: 2-5 
Log Keeping: 2-9 

Logic Probe Modification: 6-7 
Long-Wave Converter: 2-9 

Lubricant, Antioxide: 1-1 

Lubrication Solves Noise Problem: 11-5 
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Magnifier-Viewer: 1-10 
Measuring: 
Alternating Current: 6-6 
Devices for Capacitance and 
Inductance: 6-8, 6-9 
Inductance: 6-8 
Small Voltage Differences: 6-6 
Toroidal-Wound Inductors: 6-10 
Mercury Cell Replacement: 8-5 
Meter: 
Amplifier, A Useful: 6-7 
Mounting: 1-1 
The No-Math: 6-5 


MFJ Filter Hints: 4-3 
Micro-Switch First Aid: 1-11 
Midland: 

13-509 Spike Problem: 7-14 
Mike Boom, Inexpensive: 2-4 
Mini-Miser’s Receiver, Varactor 

Tuning: 3-2 
Mobile: 

Anti-Rip Off Camouflage: 7-14 

Bracket Mounting Twist: 7-14 

Charging NiCds: 7-12 

Cigarette Lighter Polarity: 7-9 

Desk: 7-15 

Equipment Shock Mounting: 7-2 

Hearing Aids: 7-15 

Hump Mount: 7-1 

Ignition Interference: 7-4 

Installation Concept: 7-10 

Keying Idea: 7-13 

Polarity Protection: 9-7 
Mobile Methods, Portable and: 

Chapter 7 
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Nameplates, Inexpensive: 2-10 
Name Tags, More: 2-11 
Neutralizing Hint: 3-3 
NiCd: 
Cell Discharge Unit: 9-5 
Restoring Cells: 9-5 
Charging in Mobile: 7-12 
Noise Problem, Country Style: 11-6 
Noise Source: 11-6 
Novice Station, Economy Style: 2-9 
Notes, Convenient Way: 2-4 
Nut Starting: 1-7, 1-13 
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Ohmmeter, Digital: 6-7 
Oil-Burner Interference: 11-3 
Old Timer’s Notebook: 
Antenna Directional Characteristics, 
Changing: 5-15 
A Marconi-Zepp Antenna: 5-13 
A Three-Element Wonder Bar for 
10 Meters: 5-14 
Use for Old Coaxial Cable: 5-13 
The Wonder Bar Antenna: 5-14 
Operating from a Closet: 2-6 
Oxidized Antenna Causes TVI: 11-7 
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Paint Matching: 1-3 
Panel Labels, Better-Looking: 2-3, 2-4 
Panel Light, Longer Life for: 2-2 
PC Boards: 
Drilling: 1-1, 1-7, 1-8 
Etchless: 1-4 
Kinks: 1-7, 1-8 
Making: 1-3, 1-6, 1-7, 1-8 
Parts from Surplus: 1-7 
Phone Patch, Simple: 2-6 
Phono Plug: 
Removing: 1-2 
Soldering: 1-9 
Pilot Lamp, Removing: 2-4 
Plastic Tubing, Source: 1-3 
Pong Game Causes TVI: 11-4 
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Portable HF Station: 2-3 
Portable and Mobile Methods: 
Chapter 7 
Power Outlets, Checking: 6-5 
Power Supply: 
Economy: 9-8 
Improving Ripple: 9-7 
Low-Cost Bias: 9-8 
Power Supply Pointers: Chapter 9 
Probe, TVI: 11-6 
Protecting Radio Gear: 7-13 
Protection, Power-Supply: 6-11, 9-1 
Punches, Removing Greenlee: 1-1 
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QSL Card, Economy: 2-7 
OST: 
Binder Labels: 2-3 
Locating Articles: 2-6 


R 


Radio: 
Hand Powered: 7-7 
Rain Gutter and RFI: 11-3 
Receiver Noise: 2-10 
Receiver Topics: Chapter 3 
Reception Buzz: 11-4 
Reference, A 1.5-Volt: 9-6 
Regency: 
HR-2B Modification: 8-2 
Resistance: 
Substitution Box: 6-1 
Variable Low: 6-1 
RFI: Chapter 11 
RFI: 
Automotive Lean Burn Unit: 11-3 
In Guitar Amplifier: 11-9 
Telephone: 11-1 
To Automobile Cruise Control: 11-9 
RF Leakage: 2-10 
Rosin Fumes: 1-13 
Rotator, Antenna: 2-1, 5-9, 5-11, 5-12, 
10-5 
Rotator Control, Degree Faceplate: 2-5 
REY: 
and Apple II Computer: 10-3 
and Kenwood TS-820: 10-2 
Reception Diversity: 10-1 
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Safety and TVI: 11-2 
Sardine Sender, VFO for: 3-1 
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Satellite: 
Operating Ideas: 2-1 
OSCAR 9 Telemetry Demodulator: 
10-4 
Oscar Reminder: 2-4 
Rotator for Antennas: 10-5 
Shack, Suggestions for the: Chapter 2 
Shaft Bearings: 1-3 
Sheet Metal Source: 1-9 
Shielding: 
for TVI Reduction: 11-7 
With Aluminum Tape: 1-10, 11-7 
Shop Secrets: Chapter 1 
Signal Generator: 3-3 
Solder Dispenser: 1-7 
Soldering Iron: 
Cleaning Tip: 1-8 
Heat Transfer: 1-7 
Solid-State Equipment, Spike Protection 
for: 2-5 
Speed Key, Adjustment: 4-5 
Splices, Insulating: 1-12 
Spray Can Nozzle Cleaning: 1-13 
SSB Overdrive Indicator: 6-2 
SSTV Tuning Aid: 10-5 
Static, Heating/Cooling System: 11-10 
Station: 
Console: 2-12 
Control System: 2-2 
Stub: 
for TVI Reduction: 11-7, 11-8 
Puts Kibosh on TVI: 11-3 
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Telephone RFI: 11-1 
Tempo: 
S1 Carrying Case: 7-3 
S-1 External Power: 9-7 
len rec: 
Century 21, Semi-Break-In: 4-2 
Omni-D, Whine: 3-14 
Triton II, Crystal Calibrator 
Modification: 3-14 
Test Generator, Two-Tone: 6-3 
Testing, Tips On: Chapter 6 
TO Message Keyer, Variable Memory: 
4-2 
Toroid Taps: 1-11 
Touch-Tone Twist: 7-10 
Tower: 
Dismantling Sections: 5-13 
Static Cure: 5-12 
Transformer Rewinding: 1-12 
Transmitter Topics: Chapter 3 
Traps for Multi-Transmitter 


Installations: 5-8 
.Tubes, Removing: 1-2, 2-4 ae 
Tuning Slugs, Loosening: 1-2 
TVI: Chapter 11 ; 


TVI: 
Battery Charger: 11-10 
Caused by Balun: 11-5 
Clothes Dryer Tubing Stops: 11-9 
Filter: 11-5 
HW-101: 11-8 
Oxidized Antenna Causes: 11-7 
Pong Game Causes: 11-4 
Probe: 11-6 
Reduction Tool: 11-4 
TS-520S, Problem: 11-1 
Two-Tone Generator, SSB: 6-3 
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UTC Conversion: 2-11 


Vv 


Velcro Strips Solve Mounting Problem: _ 
7-13 
VFO: 
Mechanical Stability: 3-2 
Temperature Compensation: 2-8 
VHF: Chapter 8 
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Wilson: : a 
T-1405SM, Touch-Tone Decoder: 7-3 — 
1405SM Battery Charging: 7-14 . 

Wire Sources: 1-12 
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Yaesu: Ma 
CPU-2500R Manual-Scan Modifica- 
tion: 8-5 ‘ 
FT-7B, Improved Keying For: 3-12 
FT-101-E/EE, Quieting Vox Relay: 
3-12 “a 
FT 101: Receiving Antenna 
Modification: 3-3 a 
FT-101ZD, 500-ohm Audio Output: 
3-12 : 
FT-101ZD, Frequency Shift: 3-11 
FT-207R, Battery Drain: 7-1 
FT-221R Eliminate FM-ing: 7-10 
FT-221R Updating: 7-5 
FT-227R Ideas: 7-8 
FT-301 Hints: 3-13 
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GIMMICKS and GADGETS, 
TRICKS OF THE TRADE 


Ever since the first volume of Hints and Kinks was pub- 
lished 50 years ago, ARRL has collected the best of 
these ideas and presented them in booklet form. In this 
eleventh of this popular series you're sure to find the 
answer to that tricky problem that has been bothering 
you, ora simple project that you can build which will 
add to your operation convenience. Hints and Kinks 
presents the ideas of hundreds of individual authors 
who have contributed to one of the most popular 
columns in QST! 


